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The s a t i s f a c t i o n  of aggregate food needs imp l i e s  no t  only 
t h a t  t h e  work of t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  research cen te r s  
(IARCs) lead t o  t h e  c rea t ion  of an output  s u r p l u s  b u t  a l s o  t h a t  
t he  d i s t r i b u t i o n  of food and income be such t h a t  malnut r i t ion  and 
hunger a r e  reduced. It i s  becoming increas ingly  evident  t h a t  
t hese  goa ls  cannot be achieved if women's r o l e s  i n  production and 
food s y s t e m s  a r e  not  taken i n t o  account. 
Neglect of gender issues i n  a g r i c u l t u r a l  research and 
technology development holds output and welfare  below po ten t i a l .  
Major s t r u c t u r a l  change is  leading t o  widespread modif icat ion of 
p a t t e r n s  of household formation and income-earning, resource 
a l l o c a t i o n  and d iv i s ion  of r e s p o n s i b i l i t y  w i t h i n  t h e  fami ly  and 
soc ie ty  a s  a whole. Normative views of appropr ia te  male and 
female r o l e s  a r e  challenged by  evidence of t h e  preponderance of 
households headed by women among t h e  urban and r u r a l  poorr t h e  
necess i ty  of female income f o r  f a m i l y  su rv iva l ,  and t h e  s c a l e  of 
women's p a r t i c i p a t i o n  i n  a g r i c u l t u r a l  production, food 
processing and t rad ing ,  food preservat ion and preparation. 
W i t h i n  i n d u s t r i a l  ag r i cu l tu re ,  very c l o s e  a t t e n t i o n  is paid 
t o  t h e  demands of commerce, t r a d e  and t h e  food i n d u s t r y  f o r  
s p e c i f i c  v a r i e t a l  c h a r a c t e r i s t i c s  which f i t  p a r t i c u l a r  user  o r  
consumer markets and the  requirements of post-harvest  technology. 
Although t h e  IARCs have paid some a t t e n t i o n  t o ,  f o r  example, 
commercial m i l l i n g  qua l i t y ,  i n  general  t h e  demands of domestic 
post-harvest  technologies  i n  t h e  processing, preservat ion and 
t ransformation of food and of crop/stock by-products have 
received scant  a t t e n t i o n  i n  t h e  determination of research agenda 
and t h e  s e l e c t i o n  of c h a r a c t e r i s t i c s .  
There is a growing volume of documented examples  of gender-  
s p e c i f i c  v a r i e t a l  preferences,  determined by t h e  p a r t i c u l a r  
vi 
r o l e s ,  t a s k s  and r e s p o n s i b i l i t i e s  of men and women. L i t t l e  
e f f o r t  h a s  been made b y  t h e  I A R C s  t o  d e t e r m i n e  women's seed o r  
s tock  s e l e c t i o n  c r i t e r i a ,  v a r i e t a l  preferences and e x i s t i n g  
genet ic  resources  o r  t h e  experimental  va r i ab le s  tes ted  by them. 
F u r t h e r ,  by focusing on monocrop production of e d i b l e  y i e l d  from 
food commodities t raded on world markets, t h e  r o l e  of mu l t ip l e  
use of biomass t o  s u p p l y  employment, income and use values  has 
been undervalued. 
I n  add i t ion  t o  methodological weaknesses b u i l t  i n t o  cur ren t  
research  programming, i n s u f f i c i e n t  a t t e n t i o n  has  been paid by 
a g r i c u l t u r a l  researchers  t o  t h e  i n s t i t u t i o n a l  b a r r i e r s  w h i c h  
i n h i b i t  t h e  exchange of r e l evan t  experience and information 
between women, a g r i c u l t u r a l  researchers  and extension agents. 
The I A R C s '  s t a f f i n g  and t r a i n i n g  p r a c t i c e s  tend both t o  
exaggerate and t o  r e i n f o r c e  e x i s t i n g  b a r r i e r s .  
Technical change i n  a g r i c u l t u r e ,  both d i r e c t  and i n d i r e c t ,  
has  had a d i f f e r e n t i a l  impact on men and women and on women i n  
d i f f e r e n t  income c lasses .  T h e  impact has no t  been uniform ac ross  
a l l  s o c i e t i e s ,  nor i n  respect  of a l l  t a s k s  t y p i c a l l y  c a r r i e d  out  
by women -- f o r  example, a woman m i g h t  b e n e f i t  a s  a consumer from 
f a l l i n g  food s t a p l e  p r i c e s  b u t  l o s e a s  a wage-earneror as an 
unpaid l abore r  w i t h i n  t h e  household. However, da ta  from a 
v a r i e t y  of sources  a l low t e n t a t i v e  conclusions t o  be  drawn w i t h  
regard t o  t h e  impact on women i n  t h r e e  geographical regions: 
Asia,  La t in  America and t h e  Caribbean and Sub-Saharan Africa.  
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1 Why Do G e n d e r  Issues Matter? 
When t h e  f i r s t  I A R C s  were e s t a b l i s h e d ,  i t  was t h o u g h t  t h a t  
t h e i r  work would  h e l p  d e v e l o p i n g  c o u n t r i e s  meet t h e i r  a g g r e g a t e  
food  requirements. Since n o t  e v e r y o n e  was nor  c o u l d  b e  a se l f -  
s u f f i c i e n t  f o o d  p r o d u c e r ,  t h a t  e x p e c t a t i o n  i m p l i e d  two g o a l s :  
t h e  c r e a t i o n  o f  a n  o u t p u t  s u r p l u s  and  a d i s t r i b u t i o n  of food and 
income s u c h  t h a t  m a l n u t r i t i o n  and h u n g e r  would  be reduced .  I t  
was t h e  b e l i e f  o f  some t h a t  t h e  l a t t e r  g o a l  c o u l d  b e  s e c u r e d  
t h r o u g h  c a r e f u l l y  t a r g e t i n g  and  g u i d i n g  t h e  p r o c e s s  l e a d i n g  t o  
t h e  former. It h a s  p roved  d i f f i c u l t  t o  s a t i s f y  t h e  o r i g i n a l  
e x p e c t a t i o n  i n  a way w h i c h k e e p s  t h e  two  g o a l s  i n  h a r m o n y .  
a r g u m e n t  o f  t h i s  monograph i s  t h a t  there  w i l l  c o n t i n u e  t o  be d i s -  
harmony a s  l o n g  a s  women's r o l e s  i n  a g r i c u l t u r a l  p r o d u c t i o n  and  
food s y s t e m s  a r e  i g n o r e d  o r  u n d e r e s t i m a t e d .  S e c t i o n  1 s u m m a r i z e s  
t h e  main p o i n t s  of t h e  a rgument .  
T h e  
1.1  N e g l e c t  of  Gender  Re la t ions  i n  A g r i c u l t u r a l  Development  
Programs and  P r o j e c t s  Is I n e f f i c i e n t  
T h e r e  i s  i n c r e a s i n g  e v i d e n c e  from a g r i c u l t u r a l  p r o j e c t  a n d  
program e v a l u a t i o n s  t h a t  i n s u f f i c i e n t  a t t e n t i o n  t o  g e n d e r  i s s u e s  
t e n d s  t o  increase o r  r e i n f o r c e  g e n d e r  i n e q u i t i e s  i n  w a y s  which  
h o l d  p r o d u c t i v i t y  and  wel fare  below t h e  p o t e n t i a l  ( C a r l o n i ,  1983; 
Dey, 1983;  J o n e s ,  1982;  P r a d h a n ,  1983a) .  Neglect o f  t h e  g e n d e r  
r e l a t i o n s  of p r o d u c t i o n  i s  i n e f f i c i e n t .  
F i e l d  s t u d i e s  i n d i c a t e  t h a t  t h e  i n e f f i c i e n c i e s  which a r i s e  
o c c u r  n o t  o n l y  where women are  t h e m s e l v e s  engaged  d i r e c t l y  i n  
p r i m a r y  p r o d u c t i o n ,  on t h e i r  own a c c o u n t  or a s  u n p a i d  f a m i l y  
workers, b u t  a l s o  where i n n o v a t i o n  is  a s soc ia t ed  w i t h  c h a n g e  i n  
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employment  markets and t h e  i n t r a h o u s e h o l d  d i s t r i b u t i o n  o f  l a b o r ,  
income a n d  e x p e n d i t u r e  o b l i g a t i o n s  be tween f a m i l y  members. 
1.2 S o c i o e c o n o m i c  Change Is A s s i g n i n g  New R o l e s  and 
R e s p o n s i b i l i t i e s  t o  Women 
Majo r  economic  and s o c i a l  t r a n s f o r m a t i o n s  a r e  o c c u r r i n g  
which ,  w h a t e v e r  t h e  c s l t u r a l l y  i d e a l  p o s i t i o n  o f  men and women i n  
s o c i e t y  may be,  a r e  c h a n g i n g  h o u s e h o l d  f o r m a t i o n s  and p a t t e r n s  o f  
o b l i g a t i o n  r a p i d l y  a n d  s u b s t a n t i a l l y .  T h r e e  r e l a t e d  i n d i c e s  of 
t h e  m a g n i t u d e  of these  c h a n g e s  a r e :  t h e  s c a l e  o f  d i f f e r e n t i a l  
m a l e  and  f e m a l e  m i g r a t i o n ;  t h e  p r o p o r t i o n  o f  h o u s e h o l d s  headed  by 
women; t h e  c o n c e n t r a t i o n  o f  s i n g l e - a d u l t  h o u s e h o l d s  headed by 
women among p o o r e r  i ncome  c l a s s e s  and t h e  more r e m o t e ,  more r u r a l  
d r y l a n d  a r e a s  ( R e c c h i n i  d e  L a t t e s  and  Wainerman,  1982; J i g g i n s ,  
1985; S a f i l i o s - R o t h s c h i l d ,  1982) .  
Dif fe ren t i a l  m i g r a t i o n  d o e s  n o t  h a v e  t h e  same i m p a c t  i n  
e v e r y  c a s e .  I n  a d d i t i o n  t o  i n t e r - c o u n t r y  d i f fe rences ,  t he re  a r e  
marked r e g i o n a l  p a t t e r n s  a s s o c i a t e d  w i t h  p a r t i c u l a r  a g r a r i a n  
h i s t o r i e s  and  r e s o u r c e  endowments .  It may r e su l t ,  a s  i n  t h e  
m a j o r i t y  of L a t i n  Amer ican  c o u n t r i e s ,  i n  a h i g h  p r o p o r t i o n  o f  
women becoming s o l e l y  r e s p o n s i b l e  f o r  l o w  income u r b a n  house-  
h o l d s ;  o r ,  it may resu l t ,  a s  i n  L e s o t h o ,  i n  o v e r  70 p e r c e n t  o f  
fa rming  h o u s e h o l d s  be ing  headed k o r  & by women; o r  
a s  i n  B a n g l a d e s h  and  M a h a r a s h t r a ,  i t  may r e s u l t  i n  f r o m  a q u a r t e r  
t o  a t h i r d  o f  a l l  a p p l i c a n t s  t o ,  r e s p e c t i v e l y ,  Food f o r  Work and 
Employment G u a r a n t e e  schemes be ing  women who a r e  p e r m a n e n t l y  o r  
s e a s o n a l l y  r e s p o n s i b l e  f o r  themselves a n d  t h e i r  c h i l d r e n .  
Male o u t m i g r a t i o n  f rom r u r a l  a r eas  i n  some i n s t a n c e s  i s  
s t r o n g  enough t o  s u g g e s t  a p r o c e s s  of " f e m i n i z a t i o n  of a g r i c u l -  
t u r e "  o r  p e r h a p s  more a c c u r a t e l y ,  of s e l f - p r o v i s i o n i n g  food 
f a r m i n g .  D a t a  f rom a r e a s  a s  f a r  a p a r t  a s  t h e  d r y l a n d  r i c e  
f a r m i n g  a r e a s  of Colombia  and t h e  Dominican  R e p u b l i c ,  and  Malawi 
(where over t w o - t h i r d s  o f  t h o s e  w o r k i n g  f u l l  t ime on f o o d  f a r m -  
3 
holdings a r e  now women), a l l  suggest t h a t  major s t r u c t u r a l  change 
i n  smallholder  a g r i c u l t u r e  i s  occurring, i r r e s p e c t i v e  of  c u l t u r e ,  
w h i c h h a s  someth ing  t o  do w i t h  t h e  s p e c i f i c s  o f t h e n a t u r e o f  
technological  and organiza t iona l  innovations.  
Local s t u d i e s  from d i f f e ren t  coun t r i e s  a r e  providing 
convergent i l l u s t r a t i o n s  of t h e  s o c i a l  and economic symptoms of 
migratory stress, such a s  an increase  i n  female a g r i c u l t u r a l  wage 
labor  and d i v e r s i f i e d  par t - t ime production by r u r a l  women w i t h  
non-farm cash incomes (Omved t t  1981, f o r  examples from t h e  sugar- 
producing a reas  of Maharashtra, Ind ia ) ,  a g r i c u l t u r a l / h o r t i -  
c u l t u r a l / s m a l l  s tock,  f i s h  and poul t ry  enterpr ises  owned and 
managed by women (Obbo, 1980, f o r  Ugandan examples). The  
revers ion t o  l e s s  labor  demanding food crops (cassava r a t h e r  than 
coarse  g r a i n s  i n  Central  Afr ica ,  f o r  example), and t o  l e s s  
complex crop mixes and r o t a t i o n s  i n  a r eas  where  male labor  has 
migrated, would appear, on present  evidence, t o  be  o the r  
c h a r a c t e r i s t i c  symptoms.  
Households headed by women now form on average i n  developing 
coun t r i e s  ( e x c l u d i n g  China) between 20 t o  25 percent of a l l  r u r a l  
households, except ,  n o t a b l y ,  i n  s t r o n g l y  I s l amic  s o c i e t i e s .  I n  
pockets i n  many a reas  and i n  a few except ional  coun t r i e s ,  t h e  
Percentages range u p  t o  60 o r  70 percent.  They t e n d  t o  be  less 
well  served by a g r i c u l t u r a l  and o the r  s e r v i c e s  and t o  have lower 
access  t o  f a c t o r  and non-factor i n p u t s  than households headed by 
men (S taudt ,  1985, f o r  a Kenyan case  from t h e  mid-1970s). 
Not a l l  households headed by women a r e  poor b u t  compara- 
t i v e l y  few achieve s e c u r i t y  through remi t tances  from wage-earning 
menfolk. Remittances t e n d  t o  be e r r a t i c  i n  value and t i m i n g ,  low 
i n  volume and a r e  o f t en  earmarked f o r  e x p e n d i t u r e s  which pre-empt 
t h e  resource a l l o c a t i o n  dec is ions  which cons idera t ion  of present  
wel fa re  would ind ica te .  
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Taken t o g e t h e r ,  t h e  i n d i c e s  r e v e a l  p a t t e r n s  of h o u s e h o l d  
f o r m a t i o n  s u c h  t h a t  t h e  image o f  t h e  model p o o r  r u r a l  h o u s e h o l d s  
a s  male-headed, o f  men a s  h o u s e h o l d  b r e a d w i n n e r s  and  of f a r m i n g  
a s  a male o c c u p a t i o n ,  i s  d u e  f o r  a s u b s t a n t i a l  o v e r h a u l .  
1.3 Women Have a Key M e d i a t i n g  Ro le  i n  Household  Welfare and  
N u t r i t i o n  
Gender  i s s u e s  matter b e c a u s e  of t h e  c e n t r a l  r o l e s  women p l a y  
i n  t h e  m e d i a t i o n  of h o u s e h o l d  welfare  and  n u t r i t i o n ,  b o t h  t h r o u g h  
t h e i r  own-account  i ncome  e a r n i n g  and  t h r o u g h  t h e i r  p a r t i c i p a t i o n  
i n  t h e  "4 Ps" -- t h e  p r o d u c t i o n ,  p r o c e s s i n g ,  p r e s e r v a t i o n  and  
p r e p a r a t i o n  of f o o d  ( F A O ,  1 9 7 7 ) .  
I n  some r e g i o n s  s u c h  as  Nor th  I n d i a  and  B a n g l a d e s h  ( and  
there  i s  some i n d i c a t i o n  i n  China  a l s o )  r i s i n g  h o u s e h o l d  income  
does n o t  a p p a r e n t l y  t r a n s l a t e  i n t o  be t t e r  welfare  f o r  females. 
Even i n  h o u s e h o l d s  i n  q u i t e  h i g h  income  c l a s s e s ,  g i r l s  and  a d u l t  
women a r e  worse f e d ,  w i t h  h i g h e r  r a t e s  of m o r b i d i t y  and  
m o r t a l i t y ,  t h a n  b o y s  and  a d u l t  men ( S c h o f i e l d ,  1973; L e v i n s o n ,  
1974 ;  Chen e t  a l . ,  1 9 8 1 ) .  
The r e c o r d  more g e n e r a l l y  s u g g e s t s  t h a t  h i g h e r  "household"  
i n c o m e s  d o  n o t  n e c e s s a r i l y  r e s u l t  i n  h i g h e r  levels of  n u t r i t i o n  
o r  wel fa re  f o r  a l l  members o r  a l l  members p r o p o r t i o n a t e l y ,  p a r t l y  
b e c a u s e  of m a l e - s p e c i f i c  e x p e n d i t u r e  p r e f e r e n c e s  and  p a r t l y  
b e c a u s e  of d i v i s i o n s  of r e s p o n s i b i l i t y  and  o b l i g a t i o n  w i t h i n  
h o u s e h o l d s .  An i n c r e a s e  i n  i ncome  d i r e c t l y  u n d e r  women's 
c o n t r o l ,  on t h e  o t h e r  hand,  ( 1 )  t e n d s  t o  be s p e n t  m a i n l y  o n  
h o u s e h o l d  welfare;  (2) t h e  n u t r i t i o n a l  s t a t u s  o f  t h e  v u l n e r a b l e  
( p r e g n a n t  and l a c t a t i n g  women and  v e r y  young c h i l d r e n )  is  
improved ;  and  (3) women's p e r s o n a l  s e c u r i t y ,  and  h e n c e  t h e  
s e c u r i t y  of c h i l d r e n ,  i n  p o v e r t y - s t r i c k e n  h o u s e h o l d s  i s  less 
v u l n e r a b l e  t o  t h e  haza rds  of f a m i l y  d i s i n t e g r a t i o n .  On t h e  o t h e r  
hand,  where female income  i s  won t h r o u g h  employmen t  r a t h e r  t h a n  
p r o d u c t i o n ,  i f  d e c l i n i n g  r e a l  wage r a t e s  f o r  women mean t h e y  h a v e  
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t o  work l o n g e r  h o u r s  o r ,  if th.e t i m i n g  o r  l o c a t i o n  o f  employmen t  
means t h e y  a r e  absent  f rom t h e i r  c h i l d r e n  f o r  l o n g  p e r i o d s ,  t h e  
w e l f a r e  p a r t i c u l a r l y  of  t h e  young may be a d v e r s e l y  a f f e c t e d  
(Kumar, 1978; C a r l o n i ,  1984) .  
I n  s o c i e t i e s  i n  which  women a r e  r e s p o n s i b l e  f o r  f e e d i n g  t h e  
f a m i l y  and  m a i n t a i n i n g  young c h i l d r e n ,  where a g r i c u l t u r a l  
i n n o v a t i o n  l e a d s  t o  t h e  r e a l l o c a t i o n  o f  f a m i l y  l a b o r  and t h e  
a s s i g n m e n t  t o  men o f  c o m p l e t e  c o n t r o l  o v e r  o u t p u t  and income,  
w i t h o u t  a s s o c i a t e d  c h a n g e s  i n  t h e  a l l o c a t i o n  o f  o b l i g a t i o n s ,  
w e l f a r e  and n u t r i t i o n a l  s t a t u s  may a c t u a l l y  d e c l i n e  ( IFPRI ,  
1983) . 
1.4 Female P r o d u c t i o n  Is S u b s t a n t i a l  b u t  Undercounted  and 
Underva lued  
As u n p a i d  l a b o r e r s  and own-account  p r o d u c e r s  w i t h i n  f a m i l y  
enterpr ises ,  a s  i n d e p e n d e n t  fa rmers  a s  polygamous  w i v e s  a n d  a s  
head  of h o u s e h o l d s ,  as u r b a n  a n d  r u r a l  home g a r d e n e r s  and s m a l l  
s t o c k k e e p e r s ,  women a r e  m a j o r  p r o d u c e r s ,  i n  terms o f  v a l u e ,  
volume and h o u r s  worked (FAO, 1983, 1984, 1985; Pradhan,  1983b). 
Neither t h e i r  t o t a l  o u t p u t  n o r  t h e i r  p r o d u c t i v i t y  is  n e c e s s a r i l y  
low: f o r  example ,  i n  B a n g o u k i r e  i n  t h e  S o n g h a i  a r e a  o f  N i g e r ,  
a l t h o u g h  women a r e  r e p u t e d  t o  be  o n l y  m a r g i n a l l y  i n v o l v e d  i n  
a g r i c u l t u r e ,  a 1981 v i l l a g e  s u r v e y  found  t h a t  95 percent  o f  t h e  
women c a r r i e d  o u t  r a i n f e d  r i c e  c r o p p i n g  i n  g a r d e n s  r a n g i n g  i n  
s i z e  f rom 0.25 ha  t o  1 h a  o r  more,  p r o d u c i n g  a t o t a l  o f  17 t o n s  
of  r i ce ,  o r  441 kg/woman ( B i s i l l i a t  a n d  P r e s v e l o u ,  1985). 
Since most  o f  t h i s  p r o d u c t i o n  is  n o t  c a p t u r e d  by r o u t i n e  
a g r i c u l t u r a l  s u r v e y s  and c e n s u s e s ,  it is  i m p o s s i b l e  a t  present t o  
g i v e  even a rough  o r d e r  o f  i t s  g l o b a l  magni tude .  E s t i m a t e s  o f  
t h e  income and w e l f a r e  g a i n s  t o  h o u s e h o l d s  a s s o c i a t e d  w i t h  modern 
v a r i e t i e s  p r o b a b l y  o v e r s t a t e  t h e  b e n e f i t s  by  u n d e r c o u n t i n g  a n y  
c o s t s  i n c u r r e d  v i a  r e a l l o c a t i o n  o f  f e m a l e  l a b o r  be tween  c r o p s ,  
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between farm and  non-farm a c t i v i t i e s  and b e t w e e n  domestic a n d  
p u b l i c  domain roles .  
G e n e r a l i z a t i o n s ,  s u c h  a s  "women p r o d u c e  m a i n l y  f o r  home 
consumpt ion ,"  t h e  l a c k  of p o t e n t i a l  i m p l i e d  by much t h a t  is 
w r i t t e n  ( b u t  n o t  s t u d i e d )  c o n c e r n i n g  home g a r d e n i n g ,  t h e  
c o m p a r a t i v e  l a c k  of o r g a n i z e d  research s u p p o r t  f o r  c r o p s ,  s t o c k  
and  v a r i e t i e s  grown e s p e c i a l l y  by women, t h e  n e g l e c t  of t h e i r  
roles i n  ge rmplasm c o n s e r v a t i o n  and  seed s e l e c t i o n ,  a l l  h i n d e r  
f u r t h e r  r e c o g n i t i o n  and  more a c c u r a t e  measu remen t  of t h e  sca le  of 
women's c o n t r i b u t i o n .  
I n  o n e  caser  Botswana ,  b e c a u s e  of  t h e  marked s p a t i a l  
s e p a r a t i o n  of  a r a b l e  and  l i v e s t o c k  f a r m i n g  and  s t r o n g l y  s e x -  
spec i f i c  a l l o c a t i o n  of f a r m i n g  r e s p o n s i b i l i t i e s  and  t a s k s ,  it h a s  
been  p o s s i b l e  t o  es t imate  t h e  r e l a t i v e  i n v e s t m e n t s  t o  and  r e t u r n s  
from male and  female f a r m i n g  (Fones -Sunde l l ,  1984). A n a l y s i s  of 
1984 p r o d u c t i o n  d a t a  shows t h a t ,  w h i l e  women c o n t r i b u t e d  a lmost  
70 p e r c e n t  of t h e  v a l u e  of a r a b l e  p r o d u c t i o n ,  t h e y  r e c e i v e d  t h e  
b e n e f i t  o f  l e s s  t h a n  15 p e r c e n t  o f  gove rnmen t  e x p e n d i t u r e s  made 
t o  t h a t  s u b s e c t o r .  
1.5 The O r g a n i z a t i o n  of t h e  I n n o v a t i o n  P r o c e s s  
Women's p a r t i c i p a t i o n  i n  d i rec t  p r o d u c t i o n  and  i n  food 
s y s t e m s  ra ises  three  s p e c i a l  q u e s t i o n s  f o r  t h e  o r g a n i z a t i o n  of 
t h e  i n n o v a t i o n  p r o c e s s .  
( 1 )  A g r i c u l t u r a l  i n p u t  and  f a r m g a t e  p r i c i n g  p o l i c y ,  o f t e n  
c o u p l e d  w i t h  a d j u s t m e n t s  t o  i n p u t  s u p p l y ,  p r o d u c t i o n  
s e r v i c e s  and  m a r k e t i n g  i n s t i t u t i o n s ,  has  been  w i d e l y  u s e d  t o  
p r o v i d e  p r o d u c e r  i n c e n t i v e s  i n  s u p p o r t  o f  t e c h n i c a l  
i n n o v a t i o n .  Researchers and p l a n n e r s  so f a r  h a v e  more o r  
l e s s  n e g l e c t e d  t h e  c o n s e q u e n c e s ,  f o r  p r i c i n g  p o l i c y  and  
a d o p t i o n ,  of w h o l l y  o r  p a r t i a l l y  s epa ra t ed  male and  female 
b u d g e t s ;  of male  c o n t r o l  o v e r  t h e  o u t p u t  p roduced  i n  whole 
7 
o r  p a r t  by  u n p a i d  female l a b o r ;  and ,  of t h e  e f f e c t i v e  
ba r r i e r s  t o  women's access t o  ( s u b s i d i z e d )  i n s t i t u t i o n a l l y  
p r o v i d e d  i n p u t s  and  s e r v i c e s .  
( 2 )  One o f  t h e  mos t  w i d e s p r e a d  and c o n s e q u e n t i a l  b a r r i e r s  i s  
a g r i c u l t u r a l  e x t e n s i o n ,  t h r o u g h  which  so many i n n o v a t i o n s  
and services a re  c h a n n e l e d .  I n  a d d i t i o n  t o  t h e  p r e s s u r e s  
wh ich  e n c o u r a g e  f i e l d - l e v e l  e x t e n s i o n  s t a f f  t o  work w i t h  
l a r g e r  farmers r a t h e r  t h a n  s m a l l h o l d e r s  (Leona rd ,  19771, t h e  
f a c t  t h a t  most e x t e n s i o n  s t a f f  a r e  male h a s  mean t  t h a t ,  f o r  
any  f a r m  s i z e  o r  i ncome  c a t e g o r y ,  e x t e n s i o n  a g e n t s  have 
t e n d e d  t o  work w i t h  male f a r m e r s  r a t h e r  t h a n  f e m a l e  farmers 
(Swanson,  e t  a l .  , 1985) .  A t e c h n o l o g y  d e v e l o p m e n t  process 
which  i s  so s t r u c t u r e d  t h a t  t e c h n i c a l  i n n o v a t i o n s  i n  food  
c r o p p i n g  s i m p l y  do  n o t  r e a c h  a m a j o r  p o r t i o n  o f  t h e  f a r m i n g  
community makes v e r y  l i t t l e  sense. 
( 3 )  While  c o o r d i n a t e d  i n t e r n a t i o n a l  research r e s o u r c e s  have been 
m o b i l i z e d  f o r  p r o d u c t i o n  t e c h n o l o g i e s ,  t h e  t a s k  o f  r a i s i n g  
t h e  r e t u r n s  t o  s k i l l s ,  c a p i t a l  and  l a b o r  employed  i n  o t h e r  
a s p e c t s  of f o o d  systems, e s p e c i a l l y  t h e  d o m e s t i c  p r o c e s s i n g ,  
p r e s e r v a t i o n  a n d  p r e p a r a t i o n  o f  f o o d ,  h a s  received o n l y  
s ca t t e r ed  a n d  u n d e r f u n d e d  s u p p o r t .  W h i l e  t h e  c h a r a c t e r i s -  
t i c s  r e q u i r e d  by p o s t - h a r v e s t  p r o c e s s i n g ,  
p r e s e r v a t i o n  and  p r e p a r a t i o n  have  t o  some ex ten t  been t a k e n  
i n t o  a c c o u n t  i n  seed t e c h n o l o g y  d e v e l o p m e n t  (e.g. m i l l i n g  
q u a l i t y ) ,  t h e  r e l a t i o n  between seed c h a r a c t e r i s t i c s  and 
r e l a t i v e l y  l i t t l e  a t t e n t i o n .  I n c o m p a t i b i l i t y  between 
c r o p p i n g  and p o s t - h a r v e s t  t e c h n i c a l  requirements i s  o f t e n  
c i t e d  by female n o n - a d o p t e r s  a s  t h e  r e a s o n  why t h e y  have 
rejected a p a r t i c u l a r  c r o p p i n g  t e c h n o l o g y .  
p o s t - h a r v e s t  p r o c e s s i n g  t e c h n o l o g i e s  h a s  received 
1.6 Q u e s t i o n s  o f  Bias  
Gender  i s s u e s  d e s e r v e  p a r t i c u l a r  c o n s i d e r a t i o n  i n  t h e  
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s p e c i a l  sense t h a t  s o  much t h a t  pas ses  f o r  o b j e c t i v e  socio-  
economic  research and t e c h n o l o g y  d e v e l o p m e n t  would  appear  t o  be  
b i a s e d  on  a a s s u m p t i o n s :  wha t  i s  measu red  i s  d e t e r m i n e d  
by researchers' f i e l d s  of o b s e r v a t i o n  and  p e r c e p t i o n  of what  it is 
i m p o r t a n t  t o  record. F o r  example, I C R I S A T  d e c i d e d  a t o  record 
backyard  p r o d u c t i o n  i n  i t s  v i l l a g e  s t u d i e s ,  e v e n  t h o u g h  o n e  o f  
i t s  manda te  c rops ,  p i g e o n p e a ,  i s  a n  i m p o r t a n t  backya rd  crop. A 
p r o j e c t  f o r m u l a t i o n  m i s s i o n  u n d e r t a k e n  i n  1979 by t h e  FAO/World 
Bank Cooperat ive Program i n  N o r t h e r n  S i e r r a  Leone f a i l e d  t o  d i s -  
t i n g u i s h  i n  i t s  d a t a  c o l l e c t i o n ,  a n a l y s i s  o r  p r e s e n t a t i o n ,  t h e  
p r e p o n d e r a n t  r o l e  of female r i c e  farmers and  t r a d e r s  i n  s e v e r a l  
of t h e  n o r t h e r n  c h i e f d o m s  (FAO/World Bank Report  o f  t h e  S i e r r a  
Leone I n t e g r a t e d  A g r i c u l t u r a l  Development  P r o j e c t  - North  - P h a s e  
11, 1980). I n  f a c t ,  a b o u t  80 p e r c e n t  of s m a l l  r i c e  t r a d e r s  i n  
t hese  a r e a s  a r e  women ( S a f i l i o s - R o t h s c h i l d ,  1 9 8 2 ) .  
I t  was a r g u e d  s t r o n g l y  by some i n d i v i d u a l  researchers  d u r i n g  
a v i s i t  by t h e  a u t h o r  t o  I R R I  and  I C R I S A T  i n  t h e  c o u r s e  of  t h e  
C G I A R  I m p a c t  S t u d y  i n  September 1984,  t h a t  t o  g i v e  p r o m i n e n c e  t o  
g e n d e r  i s s u e s  would  u n d e r m i n e  t h e  l e g i t i m a c y  of research and  
d e s t r o y  c o n f i d e n c e  i n  i t s  r e s u l t s .  Such  a t t i t u d e s  s u r e l y  r e v e a l  
f a i l u r e s  t o  p e r c e i v e  women - o v e r  h a l f  t h e  wor ld ' s  p o p u l a t i o n  and  
i m p o r t a n t  t o  t e c h n o l o g y  d e v e l o p m e n t  a s  p r o d u c e r s ,  workers and  
c o n s u m e r s  - a s  c l i e n t s  o f ,  o r  a s  f o r m i n g  a n  i m p o r t a n t  
c o n s t i t u e n c y  f o r ,  a g r i c u l t u r a l  research. I t  a l s o  s u r e l y  r e f l e c t s  
a n  u n w a r r a n t e d  h e s i t a t i o n  i n  e x p l o r i n g  t h e  common g round  w i t h  
n a t i o n a l  research and  a g r i c u l t u r a l  p o l i c y - m a k e r s ,  many of  whose 
g o v e r n m e n t s  h a v e  s u b s c r i b e d  t o  t h e  c o m m i t m e n t s  e n t e r e d  i n t o  a t  
s u c h  f o r a  a s t h e W C A R R D i n 1 9 7 9  w i t h  r e s p e c t  t o  women. T h a t  s u c h  
e x p l o r a t i o n s  c a n  be f r u i t f u l  i s  shown by t h e  r e c o g n i t i o n  g i v e n  t o  
women i n  r i ce  f a r m i n g  s y s t e m s  i n  t h e  Hga- 
o u t l i n i n g  c o l l a b o r a t i v e  research programming b e t w e e n  I R R I  and  t h e  
C h i n e s e  Academy of Soc ia l  S c i e n c e s ,  1984-85. 
A l t h o u g h  much t h a t  i s  c u r r e n t l y  known a b o u t  women's ro l e s  i s  
c i r c u l a t e d  w i t h i n  n e t w o r k s  o u t s i a e  t h e  m a i n s t r e a m  c i r c u i t s  of 
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a g r i c u l t u r a l  i n f o r m a t i o n  exchange  and  d i s s e m i n a t i o n ,  t h e s e  a r e  
n o t  i n h e r e n t l y  d i f f i c u l t  t o  t a p  in to .  B u t  t o  do  so r e q u i r e s  a 
more p o s i t i v e  e f f o r t  t h a n  h i t h e r t o  h a s  been  made by i n t e r -  
n a t i o n a l  and  n a t i o n a l  a g r i c u l t u r a l  research. And a l t h o u g h  i t  is 
t r u e  t h a t  female p r o d u c e r s ,  ' t r a d e r s  and  c o n s u m e r s  a t  p r e s e n t  h a v e  
few s t r o n g  r e p r e s e n t a t i v e  b o d i e s  t h r o u g h  which  t h e i r  v i e w s  c o u l d  
be expressed, there  a r e  i n  a lmost  a l l  c o u n t r i e s  o r g a n i z a t i o n s  and  
i n d i v i d u a l s  i n  t h e  g o v e r n m e n t  o r  non-government  s e c t o r  w i t h  
expert ise  i n  a g r i c u l t u r a l  t e c h n o l o g y  d e v e l o p m e n t  and  a n  under -  
s t a n d i n g  o f  women's economic c o n t r i b u t i o n  t o  a g r i c u l t u r e  and  f o o d  
s y s t e m s .  These o r g a n i z a t i o n s  and  i n d i v i d u a l s  a r e  o n l y  r a r e l y  
c o n t a c t e d  by s c i e n t i s t s ,  r esearchers  and  s t u d y  c o n s u l t a n t s  and  so 
b i a s  t e n d s  t o  be  p e r p e t u a t e d .  
T h e  r eco rd  o f t h e  I A R C s  w i t h  r e s p e c t  t o  g e n d e r  i s s u e s  h a s  
been  i n  gene ra l  a c o n s e r v a t i v e  record o f  h e s i t a t i o n  and  c a u t t o u s  
e x p l o r a t i o n  s t i m u l a t e d  l a r g e l y  by d o n o r - f i n a n c e d  i n i t i a t i v e s  
o u t s i d e  of core b u d g e t s  a n d  implemen ted  by t e m p o r a r i l y  a t t a c h e d  
s t a f f .  Moreover ,  t h e r e  i s  much i n  t h e  way t h e  research p r o c e s s  
i s  o r g a n i z e d  and research c r i t e r i a  a r e  d e r i v e d  which  s t a n d s  i n  
t h e  p a t h  o f  more  s u b s t a n t i v e  e f for t s .  These t e c h n i c a l  a n d  
methodological  q u e s t i o n s  a r e  exp lo red  i n  t h e  n e x t  f o u r  c h a p t e r s ?  
f o l l o w e d  by a n  a t t e m p t  t o  t r ace  some o f  t h e  c o n s e q u e n c e s  
( c h a p t e r s  6, 7 and 8). 

11 
2 Seed Technology and Gender Issues: What Are t h e  
Quest ions Which Arise? 
It i s  commonly s a i d  t h a t  gender i s s u e s  a r e  re levant  t o  agr i -  
c u l t u r a l  research only a s  downstream cons idera t ions ,  t h a t  they 
have l i t t l e  p lace  i n  d i scuss ions  of how research i s  organized o r  
t h e  methodologies which a r e  used. However, i f  i n t e r a c t i v e  
genotype-environment ( G E )  r e l a t i o n s h i p s  mat te r  a t  a l l  i n  crop 
breeding,, then human i n t e n t i o n a l i t y  i n  t h e  s o c i o a g r i c u l t u r a l  
environment matters.  To t h e  ex ten t  t h a t  women play a r o l e  i n  t h e  
s o c i o a g r i c u l t u r a l  environment, gender i s s u e s  necessa r i ly  enter 
t h e  technology development process i tself .  Thereby a r i s e  
important ques t ions  f o r  seed technology development. 
The I A R C s  have been c r i t i c i z e d  f o r  f a i l i n g  t o  give due 
cons idera t ion  t o  i n t e r a c t i v e  genotype-environment e f fec ts  i n  
breeding research (Simmonds, 1981) and f o r  exposing m a t e r i a l s  
more t o  t h e  s e l e c t i v e  pressures of research s t a t i o n  environments 
than t h e  " a g r i c u l t u r a l  r e a l i t i e s "  experienced by t h e  major i ty  of 
poor producers i n  non-irr igated a reas  (Chambers and Ghildyal,  
1984). The c r i t i c i s m  r a i s e s  t h r e e  s e t s  of gender-related 
quest ions,  r e l a t i n g  t o  women's r o l e s  i n  seed s e l e c t i o n  and 
vegeta t ive  propagation and i n  food systems. 
2.1 Home Gardens and Germplasm Collect ion 
Home gardens f a l l  l a r g e l y  under women's c a r e  because of 
t h e i r  r o l e  a s  "keepers of t h e  hearth." Research s t u d i e s  from 
Grenada, Zimbabwe, West Africa,  Jakar ta ,  Southeast  Asia and Pe ru  
emphasize t h e  importance of t hese  gardens  a s  providers  of ear ly-  
maturing v a r i e t i e s  t o  ca r ry  f a m i l i e s  over t h e  hungry  season till 
main crops mature, a s  reserve sources of p lan t  m a t e r i a l s  should 
main crops f a i l ,  a s  conservation si tes f o r  s p e c i a l  o r  preferred 
v a r i e t i e s  and a s  t e s t i n g  grounds f o r  new Var i e t i e s  o r  p r a c t i c e s  
(Br ie r ley ,  1976; Cal lear ,  1982; Ei jna t ten ,  1971; E v e r s ,  1981; 
Ninez, 1984; S t o l e r ,  1978). Because t h e  funct ion of home gardens 
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i n  farming systems d i f f e r s  from t h a t  of f i e l d s ,  s e l e c t i v e  
pressures  i n  t h e  two environments a r e  l i k e l y  a l s o  t o  d i f f e r .  
( I n  t h e  case of l i ves tock ,  f o r  example, gent leness  m i g h t  be  
considered an important s e l e c t i o n  c r i t e r i a . )  
If d u r i n g  germplasm c o l l e c t i o n  t h e  e f f e c t s  of t h e s e  k i n d s  of 
CE i n t e r a c t i o n s  on performance a r e  n o t  recorded, then what a r e  
t h e  consequences f o r  conservation and r e t r i e v a l ?  Take, f o r  
example, seeds sown i n  t h e  same p lan t ing  hole  (e.g., beans/maize 
and intercropped w i t h  cu rcub i t s ) ;  t h e  seeds w i l l  have been 
se l ec t ed  f o r  t h e i r  compa t ib i l i t y  r a t h e r  than t h e i r  i nd iv idua l  
per formance  and i f  t h e y  a r e  grown o u t  a s  s i n g l e  s t a n d s ,  t h e n  t h a t  
compa t ib i l i t y  is  not l i k e l y  t o  be evident.  It i s  unusual f o r  
IARC seed c o l l e c t o r s  e i t h e r  t o  ga ther  m a t e r i a l s  from women's home 
gardens o r  t o  record from women t h e  husbandry and u t i l i z a t i o n  
information which would provide i n s i g h t  i n t o  performance 
c h a r a c t e r i s t i c s  a f f e c t e d  by CE i n t e r a c t i o n .  
2.2 The Relation between Seed C h a r a c t e r i s t i c s  and Domestic 
Post-Harvest Technologies 
If crops a r e  not only grown w i t h i n  household e n t e r p r i s e s  b u t  
processed, s to red  and preserved, and prepared a s  food w i t h i n  t h e  
household u s i n g  domestic r a t h e r  than i n d u s t r i a l  technologies ,  
what a r e  t h e  consequences of t h e  t echn ica l  c h a r a c t e r i s t i c s  of 
these processes f o r  seed o r  vege ta t ive  s e l e c t i o n ?  The inter-  
r e l a t i o n s h i p  a t  t h e  domestic l e v e l  between t h e  technologies  of 
Production and t h e  technologies  of post-harvest  opera t ion  a r e  
scarce ly  researched. There a r e  a number o f  reasons why t h i s  
m i g h t  be so: t h e  time l a g s  between production and f i n a l  consump- 
t i o n ,  t h e  s e c t o r a l  and d i s c i p l i n a r y  gaps between a g r i c u l t u r a l  
research,  appropr ia te  technology and domestic sc ience  o r  home 
economics, t h e  non-monetized na ture  of much domestic work, t h e  
c u l t u r a l  gaps between male a g r i c u l t u r a l  researchers  and house- 
wives. 
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The r e l a t i o n s h i p s  a r e  n o t  u s u a l l y  s i m p l y ,  s ay ,  q u e s t i o n s  of  
t h e  r e l a t i o n  between t h e  s k i n  t o u g h n e s s  of beans and  l e n g t h  of 
c o o k i n g  time. Where c o o k i n g  e q u i p m e n t  and d i e t  v a r y  w i t h  t h e  
s e a s o n a l i t y  of w a t e r  s u p p l y  a n d  t y p e s  o f  f u e l  a v a i l a b l e ,  t h e  
r e l a t i o n  is  much more complex  (Ashmore, 1982, f o r  a L e s o t h o  
example) .  V a r i e t a l  preference f o r  brewing c a s s a v a  is  n o t  s i m p l y  
a q u e s t i o n  of " t a s t e "  b u t  t a s t e  w i t h  respect  t o  t h e  
p r o d u c t  o f  s p e c i f i c  brewing  equ ipmen t  and  p r o c e s s e s .  Among t h e  
I A R C s ,  C I P ' s  recent  consumer  preference s t u d i e s  i n  S o u t h  Amer ica  
and  Rwanda and i t s  i n t e g r a t e d  p r o d u c t i o n - c o n s u m p t i o n  research 
programming a r e  e x c e p t i o n a l  i n  t h e  l i n k a g e  they  e s t a b l i s h  b e t w e e n  
p r o d u c t i o n  and  d o m e s t i c  p o s t - p r o d u c t i o n  t e c h n o l o g y  i n  v a r i e t a l  
s e l e c t i o n .  Even so, f a i l u r e  t o  determine a t  t h e  o u t s e t  women's 
own p r i o r i t y  p r o b l e m s  l e d  t o  a f o c u s  on fas te r  ways t o  d e h y d r a t e  
p o t a t o e s  f o r  papa seca w h e n ,  a s  i t  l a t e r  t u r n e d  o u t ,  women were 
i n t e r e s t e d  i n  more l a b o r - e f f i c i e n t  me thods  of p o t a t o  c u t t i n g  a n d  
p e e l i n g .  Rhoades (19841 records t h e  comment of Shaw, a C I P  
researcher: 
We were a g a i n  d e s i g n i n g  p o s t h a r v e s t  t e c h n o l o g y  f rom a 
d i s tance .  Since we were d e a l i n g  w i t h  a d e h y d r a t e d  p r o d u c t ,  
t h e  p rob lem seemed o n e  of s o l a r  d r y i n g .  We knew about 
p e e l i n g  a n d  c u t t i n g  b u t  since these  were l a b o r  in tens ive  
t h e y  were t h o u g h t  of as  d e s i r a b l e  and n o t  as p r o b l e m s  
(Rhoades ,  1984, p. 3 1 ) .  
The I I T A ' s  recent ly  announced  i n t e n t i o n  t o  work more  c lose ly  
w i t h  t h e  A f r i c a n  Home Economics  A s s o c i a t i o n  a l s o  g i v e s  p r o m i s e  
t h a t  t h e  i n t e r d e p e n d e n c i e s  w i l l  receive a t t e n t i o n .  ( S t a f f  a t  
o t h e r  centers, s u c h  a s  ICRISAT, f r o m  time t o  time h a v e  s t u d i e d  
d o m e s t i c  p r o c e s s i n g ,  s t o r a g e  and c o o k i n g  t e c h n o l o g i e s  b u t  t h e  
l i n k s  b e t w e e n  these  s t u d i e s  and  breeders' p r o g r a m s  appear t o  be 
t e n u o u s .  1 
2.3 L i v e l i h o o d s  and  t h e  U t i l i z a t i o n  of Biomass 
The I A R C s  have c o n c e n t r a t e d  on  g r a i n  ( o r  r o o t / t u b e r  s t a r c h )  
y i e l d ,  no d o u b t  c o r r e c t l y  If a n  i n c r e a s e  i n  aggregate  s u p p l y  i s  
the o n l y  d e s i d e r a t u m .  N o n e t h e l e s s ,  q u e s t i o n s  a r i s e  c o n c e r n i n g  
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t h e  n a t u r e  of t h e  f i t  b e t w e e n  h i g h e r - y i e l d i n g  modern v a r i e t i e s  
( M V s )  and t h e  u t i l i z a t i o n  o f  b i o m a s s ,  b o t h  by  p r o d u c e r s  and  by 
a r t i s a n s  and employees ,  i n  r u r a l  e c o n o m i e s  o n l y  p a r t i a l l y  
s u p p l i e d  and  employed  by modern w t r a n s f o r m a t i o n w  i n d u s t r i e s  and 
a g r i b u s i n e s s .  To many a sma l l  p r o d u c e r ,  r i ce ,  f o r  example, is  
no t  j u s t  g ra in :  it p r o v i d e s  s t r a w  f o r  t h a t c h i n g  and mat-making,  
f o d d e r  f o r  l i v e s t o c k ,  b r a n  f o r  f i s h  ponds ,  h u s k s  f o r  f u e l .  These 
p r o d u c t s  n o t  o n l y  h a v e  a r o l e  w i t h i n  t h e  d o m e s t i c  economy, they 
a re  t h e  i n p u t  t o  o f t e n  complex  d i v i s i o n s  o f  l abor  and  e n t e r p r i s e  
p r o v i d i n g  income  and  employment  t o  v e r y  many o f  t h e  r u r a l  poor.  
L o c a l  v a r i e t i e s  h a v e  been  se lec ted  t o  meet t h e  s p e c i f i c a t i o n s  of 
these m u l t i p l e  end-users ;  MVs have  n o t .  
P o s s i b l y  t h e  i m p o r t a n c e  o f  t h e  c o n t r i b u t i o n  o f  m u l t i p l e  u s e  
o f  b i o m a s s  t o  p o o r  r u r a l  e c o n o m i e s  h a s  been o b s c u r e d  by t h e  
c o n c e n t r a t i o n  on t h e  more f a v o r e d ,  i r r i g a t e d  a r e a s  where t h e  h i g h  
p r o f i t s  f rom MVs complement e x i s t i n g ,  o r  i n d u c e  t h e  d e v e l o p m e n t  
of new i n f r a s t r u c t u r e s ,  c o m m e r c i a l  and  i n d u s t r i a l  n e t w o r k s  and  
l i v e l i h o o d  o p p o r t u n i t i e s .  P o s t - p r o d u c t i o n  commercial tech- 
n o l o g i e s  transform t h e  p r o d u c t s  and b y - p r o d u c t s  and  process f o o d  
t o  t h e  p o i n t  where l i t t l e  f u r t h e r  p r e p a r a t i o n  may be n e c e s s a r y ;  
t h e y  a l s o  h a v e  c h a n n e l s  f o r  s i g n a l l i n g  t h e i r  t e c h n i c a l  
r e q u i r e m e n t s  t o  breeders. 
The u l t r a - s m a l l  s c a l e  o f  d o m e s t i c  and  l o c a l  t r a n s f o r m a t i o n  
a c t i v i t i e s  and  t h e i r  a t o m i s t i c  n a t u r e  h i d e s  them from s t a t i s t i c a l  
v i e w ;  and  v i r t u a l l y  no  c h a n n e l s  e x i s t  f o r  o p e r a t o r s  t o  s i g n a l  
t h e i r  t e c h n i c a l  r e q u i r e m e n t s  t o  breeders. B u t  a n a l y s i s  of 
p r o j e c t  d o c u m e n t a t i o n  -- f o r  example ,  t h e  l o a n  c a t e g o r i e s  o f  t h e  
Grameen Bank i n  Bangladesh -- would s u g g e s t  bo th  g r e a t e r  
u t i l i z a t i o n  of  b i o m a s s  a t  t h e  m i c r o  l e v e l  a n d  g r e a t e r  h a r d s h i p  i f  
these  l i v e l i h o o d  o p p o r t u n i t i e s  are  l o s t ,  t h a n  h a s  been r e c o g n i z e d  
i n  t h e  work o f  t h e  I A R C s .  
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W i t h i n  t h i s  broad area  o f  concern, women again have a 
c e n t r a l  place,  p a r t l y  because women f i g u r e  d ispropor t iona te ly  
among those who depend on such l i ve l ihoods  b u t  a l so ,  and perhaprs 
more s i g n i f i c a n t l y ,  because of t h e i r  need f o r  fue l ,  home-based 
income oppor tun i t i e s  and effor t - reducing convenience foods. 
A leggy backyard pigeonpea, f o r  example, is  o f t en  preferred 
because of t h e  u t i l i t y  and convenience o f  t h e  s t a l k s  a s  f u e l ;  
sweet cassava v a r i e t i e s  whose leaves a r e  pa l a t ab le  a s  f r e s h  
greens,  which a r e  usable  raw a s  snacks f o r  ch i ldren  and which 
g i v e  a low-alcohol brew f o r  rewarding and re f resh ing  f i e l d  
workers, a r e  o f t en  planted c l o s e s t  t o  t h e  compound; cowpea 
v a r i e t i e s  w i t h  non-synchronous maturi ty  whose leaves  a r e  
pa l a t ab le  a s  greens and, a s  a res idue on t h e  stem, a s  forage,  t h e  
g reen  seed  a s  a r e l i s h  and t h e  d r i e d  seed a s  a main p r o t e i n  
source,  a r e  chosen by women a s  means of easing d i e t a r y  management 
i n  a r eas  where r a i n f a l l  i s  e r r a t i c ,  markets a r e  seasonal ly  poorly 
s t o c k e d o r h i g h - p r i c e d o r  j u s t  t o o  f a r a w a y  f o r  women t o  f i n d  
t ime t o  v i s i t  r egular ly ;  l and le s s  women w i l l  keep da i ry  cows o r  
b u f f a l o  on w a s t e  l and  n o t  on ly  f o r  t h e  m i l k  b u t  a l s o  f o r  t h e  
opportunity t o  make and s e l l  dung  cakes f o r  f u e l .  
If the  f u l l  p o t e n t i a l  of crossbred da i ry  c a t t l e  o r  bu f fa lo  
can be reached only by feeding a concent ra te  which renders t h e  
d u n g  l e s s  f ib rous  and t h u s  makes i t  l e s s  s u i t a b l e  f o r  d u n g  cakes, 
t h e n  considerat ion m u s t  be given i n  t h e  technology development 
process i t s e l f  -- and not  j u s t  a t  t h e  poin t  of in t roduct ion  when 
a l l  t h e  fundamental choices have been made -- t o  t h e  quest ion o f  
t h e  milk-fodder-fuel t radeoffs .  S imi l a r ly ,  i f  I I T A  makes no 
provision i n  i t s  cassava breeding programs f o r  l e a f  a s  well a s  
tuber  y i e ld ,  f o r  l e a f  p a l a t a b i l i t y  and ease  of harves t ing ,  then 
i t s  h i g h  s t a r c h  v a r i e t i e s  bred f o r  Central  Africa,  whose s t a l k s  
grow beyond t h e  reach of women, necessar i ly  w i l l  continue t o  meet 
w i t h  r e s i s t a n c e  from female cassava farmers  (Fresco, 1982). If 
t h e  women i n  Bangladesh who p u f f  r i c e  as a compound-based income 
a c t i v i t y ,  r equ i r e  t h e  f i e r c e ,  b r i g h t  hea t  of b u r n i n g  r i c e  s t a l k s  
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t o  p u f f  r i c e  u s i n g  t h e i r  e x i s t i n g  heated sand technology, then if 
r i c e  s t raw becomes l e s s  ava i l ab le  o r  more expensive, considera- 
t i o n  has t o  be given t o  a l t e r n a t i v e  f u e l s  and/or a l t e r n a t i v e  
p u f f i n g  technologies  and/or a l t e r n a t i v e  income sources.  I t  i s  
a l t o g e t h e r  evasive of I A R C  researchers  t o  leave these  ques t ions  
e n t i r e l y  t o  o t h e r s  a s  beyond t h e i r  mandate a s  crop breeders.  
2.4 Whose C r i t e r i a  Matter? 
The t h r e e  a reas  considered above could be summed i n  one, key  
query: whose c r i t e r i a  mat te r  i n  t h e  design o f  research program- 
ming and s e l e c t i o n  of research p r i o r i t i e s ?  
There a r e  v e r y  few published cases  of crop research which 
have taken women's c r i t e r i a  a s  t h e  foundation of an experiment 
program. The successfu l  FAO/UNDP cassava p ro jec t  i n  Za i re  i s  one 
of t h e  few (Fresco, 1982). Researchers worked c lose ly  w i t h  I I T A  
through t h e  p r o j e c t  and one of t h e  many important l e s sons  was t h e  
profound gap which existed between s c i e n t i s t s '  p r i o r i t i e s  and 
choice o f  experimental  va r i ab le s  and those of t h e  women farmers.  
The Bean/Cowpea Col labora t ive  Research Support Program (CRSP) 
based a t  Michigan S t a t e  University provides o t h e r  examples. The 
Bean/Cowpea CRSP suppor ts  17 research p r o j e c t s  i n  13 African and 
Lat in  American coun t r i e s ,  and includes t h e  development of p e s t  
management s t r a t e g i e s ,  breeding f o r  mul t ip l e  d i sease  r e s i s t a n c e  
and b i o l o g i c a l  ni t rogen f i x a t i o n ,  and t h e  development of e a r l y  
maturing, drought r e s i s t a n t  v a r i e t i e s .  Since i t s  incept ion  i n  
1980-81, t r a i n i n g  and information on g e n d e r  i s s u e s  has been 
provided t o  t h e  researchers  t o  h e l p  introduce gender s e n s i t i v i t y  
t o  t h e  process  of p r i o r i t i z i n g  research agendas, making farmer 
con tac t s ,  s e l e c t i n g  t r i a l  va r i ab le s  and i n  eva lua t ion  (Ferguson 
a n d  H o r n ,  1985) .  
It seems uncommonly hard t o  convince researchers  t h a t  women 
possess  skills, knowledge and experience which i s  not  r e p l i c a t e d  
i n  t h e  knowledge and s k i l l s  h e l d  b y  men and y e t  which i s  o f u s e  
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t o  breeders i n  t h e  t a s k  o f  s e t t i n g  t h e  r e s e a r c h  agenda  (For tmann ,  
1981; F r e s c o  and J i g g i n s ,  1985). References i n  t h e  l i t e r a t u r e  t o  
women's t e c h n i c a l  knowledge  a r e  many b u t  s ca t t e r ed ,  t e n d i n g  t o  be  
h i d d e n  i n  e t h n o g r a p h i c  monographs and f u g i t i v e  m a t e r i a l s  f rom 
s e m i n a r s  and workshops.  T h e  p a p e r s  t o  t h e  Women i n  Rice Fa rming  
S y s t e m s  C o n f e r e n c e  ( I R R I ,  1985) p r o v i d e  more access ib le  examples 
c o n c e r n i n g  r i ce  seed s t o r a g e  i n  B a n g l a d e s h  ( A b d u l l a h ,  1985, 
p. 214); t h e  exchange  o f  r i ce  seeds b e t w e e n  women t h r o u g h  female 
c o m m u n i c a t i o n  n e t w o r k s ,  even a c r o s s  c o u n t r y  b o r d e r s  e.g. b e t w e e n  
S e n e g a l  and The Gambia (Dey, 1985, p. 440); and ,  t h e  e n u m e r a t i o n  
by a female r e s p o n d e n t  o f  o v e r  200 e d i b l e  p l a n t s  c u l t i v a t e d  o r  
g a t h e r e d  by her  i n  K a l i m a n t a n ,  I n d o n e s i a  (Watson ,  1985, pp. 198- 
201)  a 
To a r g u e  t h a t  g e n d e r - s p e c i f i c  c r i t e r i a  mat ter  and t h a t  women 
a s  seed se l ec to r s  have  knowledge  o f  i m p o r t a n c e  t o  p l a n t  breeders, 
is n o t  t o  s u g g e s t  t h a t  t h e r e  i s  a n  u n t a p p e d  female  a r m y  o f  
" i l l i t e r a t e  b u t  s k i l l e d  p l a n t  breeders ...walking e n c y c l o p e d i a s  
of l a n d ,  soil a n d  v e g e t a t i o n "  (Cay, 1982, p. 26). However, t h e  
p u b l i s h e d  r e c o r d  a n d  t h e  f i e l d  e x p e r i e n c e  o f ,  f o r  example ,  t h e  
Bean/Cowpea CRSP researchers,  d o e s  s u g g e s t  t h a t  s c i e n t i s t s  have  
much t o  g a i n  from w o r k i n g  w i t h  women. One s u c h  r e c o r d  d e s c r i b e s  
t h e  K p e l l e  r i ce  g r o w e r s  i n  t h e  r a i n  forests  o f  c e n t r a l  Liber ia .  
Women u s e  and r e c o g n i z e  over a h u n d r e d  d i f f e r e n t  v a r i e t i e s  of 
rice: 
These r i c e  v a r i e t i e s  i n c l u d e  o l d  f a v o u r i t e s ,  known t o  
p a r e n t s  and g r a n d p a r e n t s  as t r i e d  and t r u e  f a v o u r i t e s ,  a s  
we l l  a s  new v a r i e t i e s  some bor rowed  f rom n e i g h b o u r i n g  
v i l l a g e s ,  some se lec ted  by women a s  t h e y  i d e n t i f i e d  
p r o m i s i n g  v a r i a n t s  in t h e  f i e l d s  a s  t h e y  h a r v e s t e d  t h e  c r o p ,  
and some t a k e n  f rom t h e  gove rnmen t  and  p r i v a t e  experimental  
farms a l o n g  t h e  moto r  road.  There i s  enough d i v e r s i t y  t h a t  
a woman - f o r  i t  is women who s a v e  t h e  seed from h a r v e s t  a n d  
t h e n  s e l e c t  w h a t  i s  t o  b e  p l a n t e d  i n  t h e  new s e a s o n  
a c c o r d i n g  t o  t h e  l a n d  which i s  u n d e r  c u l t i v a t i o n  - c a n  
c h o o s e  p r e c i s e l y  what  f i t s  h e r  t a s t e s  and t h e  c o n d i t i o n s  of 
her l a n d .  
T o t e s t  t h e k n o w l e d g e  of r i c e ,  I d e s i g n e d  a n  e x p e r i m e n t  i n  
which  p e o p l e  would s e t  back-to-back and  g i v e  e a c h  o the r ,  i n  
t u r n s ,  enough i n f o r m a t i o n  by w h i c h  t h e  r e c e i v e r  of t h e  
i n f o r m a t i o n  c o u l d  p i c k  o u t  f r o m  a s e t  o f  25 f r e s h l y  
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harvested s t a l k s  j u s t  t h e  va r i e ty  which t h e  sender had i n  
mind.  There were women, genera l ly  o lde r  women who were 
sen io r  wives and l e a d e r s  i n  t h e i r  cooperat ive work groups, 
who could send and rece ive  information about r i c e  v a r i e t i e s  
w i t h  a t  most 2 o r  3 e r r o r s  o u t  of  25 a t t e m p t s .  
hand, some men cou ld  h a r d l y  g e t  2 o r  3 c o r r e c t  answers  on 
t h e  same t e s t  and no men were a s  good a s  t h e  b e s t  women. 
On t h e  o t h e r  
Moreover, t h e s e  women used ca t egor i e s  which formed a c l e a r  
and sys temat ic  framework f o r  descr ib ing  r ice .  They  
mentioned such f e a t u r e s  a s  husk  and seed co lour ,  l ength  of 
h a i r  a t  t h e  t i p  of t h e  r i c e ,  s i z e  of t h e  g ra in ,  ease  w i t h  
w h i c h  t h e  h u s k  can be removed, l e n g t h  o f  t i m e  r e q u i r e d t o  
cook, and s u i t a b i l i t y  t o  d i f f e r e n t  types  of s o i l  and 
t e r r a i n .  They knew t h e i r  business  (Gay, 1982, p. 2 5 ) .  
There is one f u r t h e r  q u e s t i o n  t o  r a i s e  and t h a t  is w h e t h e r  
t h e  concentrat ion of i n t e r n a t i o n a l  publ ic ly  funded research  on 
commercial crops,  t raded  on world markets,  has helped t o  
perpe tua te  t h e  i n v i s i b i l i t y  of "h idden"  crops grown i n  urban and 
r u r a l  gardens and smal l  p l o t s  f o r  se l f -provis ioning ,  l o c a l  
t r a d i n g  and agr ibus inesses ,  a s  wel l  a s  f o r  long d i s t ance  
marketing i n  t h e  informal  sec tor .  Examples of such crops  are:  
b r e a d f r u i t ,  l o c a l  green leaves ,  r o o t s  and t u b e r s ,  sheanut,  
moringa o l e i f e r a ,  sauropus androgynous, h i b i s c u s  manihot, 
f e l f a i r e a ,  quinoia ,  s o l a n u m  macrocarpon,  s. a e t h i o p i a u m ,  S. 
incanum and s. nigrum. As f a r  a s  t h e  l o c a l  record of development 
f i e l d  workers, mi s s iona r i e s  and s o c i a l  s c i e n t i s t s  can t e l l  u s ,  
many of t hese  crops f a l l  s o l e l y  o r  mainly u n d e r  women's c a r e  and 
d isposa l  . 
Neither rou t ine  crop surveys nor t r ad ing  s t a t i s t i c s  g i v e  any 
h e l p  i n  e s t a b l i s h i n g  j u s t  how important t h e s e  k i n d s  of foods tu f f s  
a r e  t o  producers,  t r a d e r s  and consumers, nor who grows o r  s e l l s  
them o r  c o n t r o l s  t h e  income. P r iva t e ly  f u n d e d  a g r i c u l t u r a l  
research and t h e  technology development work of a few non- 
government development organiza t ions  a r e  making some a g r i c u l t u r a l  
research headway w i t h  crops such as  g r a i n  amaranth and quinoia ;  
otherwise,  t h e  r e a l i z a b l e  r e t u r n s  t o  investment i n  explor ing t h e  
p o t e n t i a l  of crops such a s  these  a r e  l a r g e l y  unknown. 
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The q u e s t i o n s  r a i sed  i n  t h i s  chap te r  do n o t  s u g g e s t  
n e c e s s a r i l y  t h a t  t h e  e d i b l e  y i e l d  g a i n s  f o r  w i d e l y  t r a d e d  f o o d  
c o m m o d i t i e s  s h o u l d  have  been s a c r i f i c e d  i n  p u r s u i t  o f  b i o l o g i c a l  
o r  g e n e t i c  s o l u t i o n s  t o  much t h a t  i s  wrong i n  l ow income  a g r a r i a n  
s o c i e t i e s .  They do  s t r o n g l y  s u g g e s t  th ree  t h i n g s :  
( 1 )  t h a t  t h e  I A R C s '  work would b e n e f i t  f rom e x p l o r a t i o n  o f  
women's e x i s t i n g  seed t e c h n o l o g i e s ,  v a r i e t a l  preferences and  
e x p e r i m e n t a l  v a r i a b l e s ;  
(2) t h a t  t h e  relevance of t h e  I A R C s '  work would  increase i f  t h e y  
had a be t te r  u n d e r s t a n d i n g  o f  t h e  r e l a t i o n  between d e s i r e d  
seed o r  s t o c k  c h a r a c t e r i s t i c s  a n d  d o m e s t i c  p r o c e s s i n g ,  
p r e s e r v a t i o n  a n d  p r e p a r a t i o n  o f  f o o d s t u f f s  f o r  c o n s u m p t i o n  
and s a l e ;  and  
c o l l a b o r a t i v e  i n v e s t i g a t i o n  t h r o u g h  t h e  NARSs, and w i t h  
o t h e r  research and  t e c h n o l o g y  deve lopmen t  centers on  t h e  
q u e s t i o n  of how t h e  present  b e n e f i t s  d e r i v e d  f r o m  m u l t i p l e  
u s e  o f  b i o m a s s  m i g h t  be  a l t e r n a t i v e l y  p r o v i d e d  a s  
monocropped MVs grown f o r  y i e l d  become more w i d e s p r e a d .  
( 3 )  t h a t  t h e  I A R C s  h a v e  n o t  g i v e n  s u f f i c i e n t  a t t e n t i o n  t o  
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3 Q u e s t i o n s  o f  Methodology 
3.1 A g r i c u l t u r a l  Research o r  Technology Development? 
B r o a d l y  s p e a k i n g ,  t h e  I A R C s  ex i s t  i n  o rde r  t h a t  t h e  
r e s o u r c e s  of i n t e r n a t i o n a l  a g r i c u l t u r a l  science may be a p p l i e d  t o  
t h e  d e v e l o p m e n t  o f  t e c h n o l o g i e s  w h i c h  r a i s e  t h e  economic  o u t p u t  
of t h e  m a j o r  food  c rops  and  s t o c k  grown i n  d e v e l o p i n g  c o u n t r i e s .  
The e v i d e n c e  of h i g h  p a y o f f s  t o  a g r i c u l t u r a l  research i n v e s t m e n t  
i s  f u n d a m e n t a l  t o  t h e  c o n v i c t i o n  t h a t  t h e  I A R C  model i s  b o t h  
n e c e s s a r y  and  wor thwhi le .  I n d e e d ,  t h e  I A R C s  h a v e  e s t a b l i s h e d  a 
r e c o r d  of s u c c e s s  w h i c h  a r g u a b l y  j u s t i f i e s  t h e  i n v e s t m e n t .  
However, it i s  n o t e w o r t h y  t h a t  t h e  model so f a r  h a s  g e n e r a t e d  
o u t p u t s  p r i m a r i l y  d e s i g n e d  f o r  p r o d u c t i o n  e n v i r o n m e n t s  whose 
s p e c i a l  c h a r a c t e r i s t i c s  f a c i l i t a t e  r a p i d  a c h i e v e m e n t  of y i e l d  and  
income g a i n s .  
Now t h a t  a t t e n t i o n  i s  t u r n i n g  i n c r e a s i n g l y  t o  o t h e r  e n v i r o n -  
ments -- t hose  i n  wh ich  t h e  m a j o r i t y  of smal l  c u l t i v a t o r s  and  
l a b o r e r s  l i v e  b u t  w i t h  l ess  p r o d u c t i v e  p o t e n t i a l  i n  terms of 
i n h e r e n t  p h y s i c a l  and  c l i m a t i c  p r o p e r t i e s  -- t h e  o r g a n i z a t i o n  of 
r e s e a r c h  a t  t h e  I A R C s  a n d  t h e  a s s u m p t i o n s  o n  w h i c h  i t  i s  b a s e d ,  
a r e  coming u n d e r  s c r u t i n y  (Chambers and  G h i l d y a l ,  1984). Tha t  
p a r t  of t h e  d i s c u s s i o n  of c o n c e r n  here i s  d e f i n e d  by t h e  
d i s t i n c t i o n  b e t w e e n  a g r i c u l t u r a l  research and  t e c h n o l o g y  d e v e l o p -  
ment. The l a t t e r  h a s  no  f u n c t i o n  o u t s i d e  a d e f i n a b l e  marke t  o r  
market p o t e n t i a l  and  t h e  p r o c e s s  o f  m e e t i n g  t h e  n e e d s  of t h a t  
market c a n n o t  be  e f fec t ive  and  p r o f i t a b l e  w i t h o u t  t h e  i n v o l v e m e n t  
of members o f  t h a t  marke t  i n  t h e  d e t e r m i n a t i o n  o f  research 
c r i t e r i a ,  d e s i g n ,  t e s t i n g  and  e v a l u a t i o n ,  o r  w i t h o u t  e a r l y  con- 
s i d e r a t i o n  of p r o m o t i o n ,  s a l e s  and s e r v i c i n g .  
I n  i n d u s t r i a l  c o u n t r y  a g r i c u l t u r e  and ,  a l b e i t  t o  a l esser  
degree, i n  i r r i g a t e d  a g r i c u l t u r e  i n  d e v e l o p i n g  c o u n t r i e s ,  
research o r g a n i z a t i o n s  work w i t h i n  and  fo r  "markets" which a re  
w e l l - d e f i n e d ,  w e l l - o r g a n i z e d  and  h i g h l y  i n t e r a c t i v e .  T h e r e  a r e  
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a t  l e a s t  f o u r  main segments of t h a t  market: farmers ,  who a r e  
organized and ab le  t o  con t r ibu te  t o  research programming through 
a va r i e ty  of channels;  powerful i n d u s t r i a l  o rganiza t ions  engaged 
i n  t h e  b u s i n e s s  of transforming primary production i n t o  a range 
of consumer and i n d u s t r i a l  goods, well ab le  t o  s i g n a l  t o  
r e sea rche r s  t h e i r  own t echn ica l  requirements o r  even, by paying 
f o r  research,  t o  determine t h a t  crop c h a r a c t e r i s t i c s  meet t h e  
needs of t h e i r  own t echn ica l  processes;  powerful commercial 
o rganiza t ions  engaged i n  t h e  b u s i n e s s  o f  wholesaling and 
r e t a i l i n g  produce and processed foods tu f f s ,  which a r e  a b l e  t o  
i n s i s t  on h i g h  q u a l i t y  s tandards  i n  defence of e x i s t i n g  and t h e  
a c q u i s i t i o n  of new s a l e s ;  and, consumers, who e i ther  through 
t h e i r  purchasing power o r  through consumer organiza t ions  and 
lobb ie s ,  a l s o  s i g n a l  t h e i r  preferences t o  researchers .  
The  case i s  q u i t e  d i f f e r e n t  i n  non-irr igated environments i n  
developing countr ies .  Producers, except perhaps f o r  t h e  r i c h e s t ,  
a r e  not well-organized i n  o f f i c i a l l y  recognized bodies nor 
p o l i t i c a l l y  powerful and have few i f  any l i n k s  w i t h  researchers ;  
t h e  range of t ransformat ion  processes  occurs l a r g e l y  w i t h i n  t h e  
domestic domain u s i n g  l o c a l  technologies;  wholesalers  and 
r e t a i l e r s  opera te  i n  fragmented and o f t en  non-competitive a renas  
i n  which t h e  o v e r a l l  l e v e l  of s a l e s  i s  depressed and q u a l i t y  
c a r r i e s  no premium; and, consumers have weak purchasing power and 
few i f  any organized channels f o r  expressing t h e i r  preferences.  
I n  t hese  s i t u a t i o n s ,  reseachers  need t o  reconsider  t h e i r  r o l e s  
and t h e  organizat ion of t h e  technology development process. It 
i s  not necessary t h a t  researchers  pass ive ly  accept  a s  u n a l t e r a b l e  
t h e  condi t ions  w i t h i n  which production present ly  occurs;  it i s  
necessary t h a t  an  i n t e r v e n t i o n i s t  r o l e  a s  technology developers 
t akes  i n t o  account t h e  c h a r a c t e r i s t i c s  of t h e  "market" which 
a g r i c u l t u r a l  research has t o  serve.  
3.2 Socioeconomic Research 
The I A R C s  have not avoided gender i s s u e s  a l t o g e t h e r  i n  t h e i r  
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s o c i o e c o n o m i c  s t u d i e s  of i m p a c t s ,  n o r  i n  y i e l d  and  c o n s t r a i n t s  
a n a l y s e s  o r  fa rming  s y s t e m s  research, b u t  there i s  much t h a t  is  
m e t h o d o l o g i c a l l y  u n s a t i s f a c t o r y  a b o u t  w h a t  h a s  been measu red ,  
how i t  h a s  b e e n  v a l u e d  a n d h o w  d a t a  h a v e b e e n  a n a l y z e d  a n d  
p r e s e n t e d .  W i t h o u t  any  e x p l o r a t i o n  o f  t h e  c o n n e c t i o n  b e t w e e n  men 
and  women's p u b l i c  domain and  d o m e s t i c  a c t i v i t i e s ,  o r  a 
c o n c e p t u a l  f r a m e w o r k  which  i n t e g r a t e s  t h e  gender  r e l a t i o n s  o f  
p r o d u c t i o n  and  of  r e p r o d u c t i o n ,  o r  a v i e w  o f  t h e  d y n a m i c s  of 
a g r a r i a n  c h a n g e  wh ich  r e l a t e s  gender  t o  o t h e r  a n a l y t i c  c o n c e p t s ,  
it has  p roven  d i f f i c u l t  t o  draw o u t  t h e  c o n c r e t e  i m p l i c a t i o n s  f o r  
t e c h n o l o g y  d e v e l o p m e n t  o r  i m p a c t  o f  t h e  a n t h r o p o l o g i c a l  and  
s o c i o l o g i c a l  d a t a  co l lec ted  ( f o r  ins tance ,  by I L C A  researchers 
w i t h i n  i t s  s m a l l  r u m i n a n t  program ( O k a l i  and  Sumberg,  1984) o r  by 
I C A R D A  r e s e a r c h e r s  w i t h i n  i t s  c e r e a l s  program (Mazid  and 
H a l l a g i a n ,  1983) .  
The s t u d i e s  have b r o u g h t  t o  l i g h t  complex  c l a s s  and  g e n d e r  
d i v i s i o n s  of l a b o r  i n  r e l a t i o n  t o  t a s k s ,  c r o p s ,  c r o p p i n g  s e a s o n  
and l a b o r  m a r k e t  o p p o r t u n i t i e s  and t h e  d i f f e r e n t i a l  i m p a c t  on men 
and women o f  m e c h a n i z a t i o n  and  new o p p o r t u n i t i e s  i n  non- 
a g r i c u l t u r a l  employment .  U s i n g  t hese  k i n d s  o f  d a t a  t o  make 
p r e d i c t i v e  assessments of l i k e l y  i m p a c t  of t e c h n o l o g i e s  i n  t h e  
p i p e l i n e  a r e  haza rdous .  Rassam's l a b o r  s t u d i e s  i n  Azaz Dis t r ic t  
i n  Aleppo P r o v i n c e  of f o u r  v i l l a g e s  showed t h a t  a t  present  
81 percent of t h e  t o t a l  work h o u r s  expended on c h i c k p e a  weed ing  
i s  p r o v i d e d  by t h e  h o u s e h o l d ;  76 percent o f  t h e  h o u s e h o l d  l a b o r  
t ime i s  p rov ided  by women and t h e  r e m a i n i n g  work h o u r s  by h i r e d  
v i l l a g e  women (Rassam, 19841. Assuming h e r b i c i d e s  a r e  n o t  used 
w i t h  I C A R D A ' s  new c h i c k p e a  c u l t i v a r ,  wh ich  r e s p o n d s  t o  t w o  
i n t e n s i v e  weedings ,  Rassam c o n c l u d e s  t h a t  t h ree  o u t c o m e s  a r e  
l i k e l y  i f t h e c u l t i v a r  were t o b e  i n t r o d u c e  d i n t h e  s t u d y  
v i l l a g e s :  
( 1 )  i n  h o u s e h o l d s  which  c a n n o t  a f f o r d  t o  pay f o r  h i r e d  l abor  b u t  
h a v e  female h o u s e h o l d  l a b o r  a v a i l a b l e ,  women's l abo r  e f f o r t  
would i n c r e a s e ,  p o s s i b l y  a t  t h e  expense  of  o t h e r  a c t i v i t i e s ;  
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(2) t h e  ex t r a  weed ing  would i n c r e a s e  female employment  by t h o s e  
h o u s e h o l d s  which  c a n  a f f o r d  t o  h i r e  l a b o r ;  a n d  
( 3 )  h o u s e h o l d s  whose c o m p o s i t i o n  and s i z e  d o e s  n o t  s u p p l y  
s u f f i c i e n t  f e m a l e  l a b o r  a n d  wh ich  c a n n o t  a f f o r d  t o  h i r e  
l a b o r ,  would be  u n l i k e l y  t o  a c c e p t  t h e  new c u l t i v a r  (Rassam, 
1984, p. 126) .  
I m p o r t a n t  and u s e f u l  t h o u g h  these  i n s i g h t s  a r e ,  t h e y  r a i s e  
p o l i c y  issues a t  s u c h  a l a t e  p o i n t  i n  t h e  research p r o c e s s  t h a t  
l i t t l e  c o u l d  be done  t o  c h a n g e  any c h a r a c t e r i s t i c s  c o n s i d e r e d  
u n d e s i r a b l e :  t h e  f u n d a m e n t a l  b r e e d i n g  c h o i c e s  have a l r e a d y  been  
made. 
Ano the r  d i f f i c u l t y  i s  t h a t  much o f  t h e  m a t e r i a l  i s  so 
s u f f u s e d  w i t h  w m & m  a b o u t  wha t  women's r o l e s  a r e  and t h e i r  
meaning  and v a l u e  w i t h i n  f a r m i n g  s y s t e m s  t h a t  it i s  u n t r u s t -  
wor thy .  
A few p r e l i m i n a r y  examples  a r e  i n  o r d e r .  
( 1 )  A l t h o u g h  g e n d e r - d i s a g g r e g a t e d  d a t a  were c o l l e c t e d  by Hayami 
a n d  K i k u c h i i n t h e i r  e a r l y  s t u d i e s  o f  r i c e  f a r m i n g  a n d  t h e  
i m p a c t  o f  MVs i n  t h e  P h i l i p p i n e s ,  t h e  r e s u l t s  p u b l i s h e d  i n  
( I R R I ,  1978) p r e s e n t e d  o n l y  gender less  farmers 
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and l a b o r e r s ,  a l t h o u g h ,  by matching  t h e i r  p u b l i s h e d  d a t a  t o  
o t h e r  s o u r c e s  w h i c h  r e c o r d  male and  female h o u r s  worked a n d  
wages by t a s k ,  it m i g h t  be c o n c l u d e d  t h a t  t h e  impact  m u s t  
h a v e b e e n  v e r y d i f f e r e n t f o r  men a n d  f o r  women. O n e  o f t h e  
avowed p u r p o s e s  of t h e i r  l a t e r  J a v a n e s e  s t u d i e s  was t o  show 
how h a r v e s t i n g  c h a n g e s  had b r o u g h t  t r a d i t i o n a l  h a r v e s t i n g  
w a g e s  ( i n  f a c t ,  f o r  w o r k  c a r r i e d  o u t  b y  women) i n  l i n e  w i t h  
t h e  p r e v a i l i n g  m a r k e t  wage r a t e ,  d e f i n e d  a s  t h e  wage earned 
i n  l a n d  p r e p a r a t i o n  (work  c a r r i e d  o u t  by men). L e a v i n g  
a s i d e  t h e  issue t h a t  t h e i r  a n a l y s i s  i m p l i e d  a degree o f  
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i n t e g r a t i o n  o f  male a n d  f e m a l e  wage l a b o r  markets  n o t  
c o n f i r m e d  by o t h e r  research, t h e i r  p u b l i s h e d  t ex t  and  t a b l e s  
refer o n l y  t o  " l a b o r e r s "  and nowhere  do t h e y  refer  t o  t h e  
g e n d e r  b a s i s  o f  wage and  t a s k  d i f f e r e n t i a l s  (Bn 
Yillaga &,Q- w - 9  I R R I ,  1 9 8 1 ) .  
(2) The se r ies  o f  s t u d i e s  o f  l a b o r  m a r k e t  b e h a v i o r ,  l a b o r  a v a i l -  
a b i l i t y ,  p a r t i c i p a t i o n  r a t e s  a n d  t h e  a b s o r p t i o n  c a p a c i t y  o f  
a l t e r n a t i v e  t e c h n o l o g i e s ,  c a r r i e d  o u t  by I C R I S A T  s t a f f  over 
a c o n s i d e r a b l e  number of years ,  f a i l  t o  i n t e g r a t e  
a n a l y t i c a l l y  d o m e s t i c  domain l a b o r  and market  l a b o r ,  
a p p a r e n t l y  on t h e  a s s u m p t i o n  t h a t  t h e  h o u r s  r e c o r d e d  a s  
w o r k e d  by  women i n  t h e  h o u s e h o l d  a t  t h e  t ime  o f t h e  s t u d i e s ,  
a r e  t h e  h o u r s  required t o  c a r r y  o u t  d o m e s t i c  t a s k s  (Godake 
and  Ryan, 1980,  1981;  Ghodake and K s h i r s a g a r ,  1983) .  T h e r e  
i s  no a p p r e c i a t i o n  o f  t h e  dynamic  i n t e r d e p e n d e n c y  o f  t h e  t w o  
domains ,  m e d i a t e d  by t h e  s t r i c t  g e n d e r - s p e c i f i c a t i o n  o f  
p a r t i c u l a r  t a s k s  w i t h i n  and w i t h o u t  t h e  d o m e s t i c  domain ,  n o r  
o f  t h e  a b s o l u t e  c o n s t r a i n t s  t o  a v a i l a b i l i t y  imposed  by  t h e  
p e r f o r m a n c e  o f  t a s k s  e s s e n t i a l  t o  t h e  d a i l y  m a i n t e n a n c e  a n d  
r e p r o d u c t i o n  o f  t h e  h o u s e h o l d  (Gosh a n d  Mukhopadhyay, 1986).  
S i n c e  a v a i l a b i l i t y  i s  d e f i n e d  as  t h e  r e s i d u a l  a f t e r  
d e d u c t i n g  own-farm and d o m e s t i c  work hour s ,  t h e  c o n c l u s i o n  
w i t h  regard t o  t h e  p r o b a b l e  l a b o r  i m p a c t s  o f  a l t e r n a t i v e  
t e c h n o l o g i e s  c a n n o t  be a c c e p t e d  w i t h  a n y  c o n f i d e n c e .  
( 3 )  E c o n o m e t r i c  a n a l y s i s  o f  a g r i c u l t u r a l  wages  a n d  farm produc-  
t i v i t y  has  been u s e d  a t  ICRISAT t o  e x p l o r e  t h e  r e l a t i o n  
between p h y s i c a l  c a p a c i t y ,  h e a l t h ,  p r o d u c t i v i t y  a n d  wages  
f o r  men a n d  women. But  t h e  a n a l y s i s  becomes c i r c u l a r ,  as 
i n d e e d  i t  m u s t ,  s i n c e  i t  f a i l s  e i t h e r  t o  c o n s i d e r  t h e  
p o s s i b i l i t i e s  o f  male and f e m a l e  p h y s i o l o g i c a l  a d a p t a t i o n s  
t o  p r o l o n g e d  and systemic f e e d i n g  and h e a l t h  care  b i a s  o r  t o  
r e l a t e d  wages and  p r o d u c t i v i t y  t o  t h e  gender -de termined  
l i m i t a t i o n s  t o  t a s k  and  j o b  m o b i l i t y  ( D e o l a l i k a r ,  1 9 8 4 ) .  
Nor have t h e  I A R C s  a lways  been c a r e f u l  t o  s t a t e  t h e  
empir ica l  o r  t h e o r e t i c a l  grounds f o r  t h e  common p r a c t i c e  of 
counting female labor  u n i t s  a s  a f r a c t i o n  of u n i t s  s tandardized 
t o  a d u l t  males. Researchers i n  C I M M Y T P s  East  Afr ica  Economics 
Program have been more scrupulous than most i n  quest ioning t h e  
convention and e s t a b l i s h i n g  accura te  measures r e l a t e d  t o  t a s k  and 
crop. Rela t ive ly  l i t t l e  use i n  t h e  pas t  has  been made a t  t h e  
I A R C s  of t ime a l l o c a t i o n  s t u d i e s  a s  a b a s i s  of comparison (FA09 
1983) 
Further ,  economic a n a l y s t s  a t  t h e  I A R C s  on t h e  whole have 
n o t  been a c t i v e  i n  explor ing how t o  develop economic models of 
t h e  household economy which give a more accu ra t e  assessmEnt of 
intra-household work than opportuni ty  c o s t s  determined by market 
wage r a t e s .  I t  i s  pa ten t ly  unsa t i s f ac to ry ,  f o r  example, t o  value 
female intrahousehold work a t  female market wage r a t e s  i f ,  when a 
"female" wage opportuni ty  appears i n  t h e  market, a woman leaves  
t h e  household t o  work, her  menfolk t ake  over her  intrahousehold 
t a s k s  and t h e  o p p o r t u n i t y  c o s t  o f t h a t  work i s  t h e n  va lued  a t  t h e  
(h igher )  male market wage r a t e .  
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The conventional use of opportuni ty  c o s t  c a l c u l a t i o n s  has 
p e r s i s t e d  i n  t h e  f ace  of f i e l d  evidence. Researchers a t  t h e  
I A R C s  == even those working i n  Sub-Saharan Afr ica  where most of 
t h e  food produced f o r  domestic consumption and l o c a l  t r ad ing  is  
produced by female farmers  -- have been slow t o  recognize o r  
accept t h e  imp l i ca t ions  of p a r t i a l  o r  complete separa t ion  of male 
and female food budgets and/or f i n a n c i a l  budgets w i t h i n  "family 
farm" en te rp r i se s .  A s  a s t u d y  of i r r i g a t e d  r i c e  production i n  
North Cameroon concluded, where female farming is  p a r t i a l l y  
independent of "family" farming and male and female ob l iga t ions  
a r e  d i s t i n c t  and non-transferable:  
resources  w i l l  be a l loca t ed  not  necessa r i ly  t o  t h e  most 
productive a c t i v i t i e s  r ega rd le s s  of who a c t u a l l y  c o n t r o l s  
t h e  income streams,  b u t  t o  those a c t i v i t i e s  which b e s t  
enable ind iv idua l s  t o  f u l f i l l  t h e i r  o b l i g a t i o n s  g i v e n  t h e  
e x i s t i n g  intrahousehold r a t e  of remuneration. It is t h e  
intrahousehold r a t e  o f  compensation and not  t h e  market 
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o p p o r t u n i t y  cos t  o f  l abo r  which  determines t h e  p r o d u c t i v i t y  
o f  women's l a b o u r  and  t h e  i n t r a h o u s e h o l d  p a t t e r n  o f  income 
d i s t r i b u t i o n  ( J o n e s ,  1982, pp. 11-12). 
A r e l a t e d  and e q u a l l y  pe r s i s t en t ,  p e r v a s i v e  and damaging  
c o n v e n t i o n  u s e d  t h r o u g h o u t  t h e  I A R C s  is t h e  a s s u m p t i o n  o f  a 
"farm" a s  a n  u n d i f f e r e n t i a t e d ,  h a r m o n i o u s  enterprise managed by a 
s o l e  d e c i s i o n  maker and  r e p r e s e n t a b l e  by  a s i n g l e  p r o d u c t i o n  
f u n c t i o n .  I t  i s  o n l y  i n  t h e  mos t  r e c e n t  years  t h a t ,  m a i n l y  
t h r o u g h  female s o c i o l o g i s t s  and a n t h r o p o l o g i s t s  on  t e m p o r a r y  
a p p o i n t m e n t s ,  t h e  I A R C s  have been c o n f r o n t e d  w i t h  d a t a  which 
e s t a b l i s h ,  a s  a phenomenon much more common than  assumed,  t h e  
r o l e  of female d e c i s i o n  making i n  f a m i l y  farm management. 
A s  recent d e t a i l e d  f i e l d  s t u d i e s  i n  t h e  Andes  and i n  Nepal 
have  shown (Deere and  d e  L e a l ,  1982;  Acharaya  and  B e n n e t t ,  19821, 
a s u b s t a n t i a l  female ro le  i n  d e c i s i o n  making i n  farm management ,  
i n v e s t m e n t  and s a l e s ,  i s  n o t  c o n f i n e d  t o  Sub-Saharan A f r i c a ,  
a l t h o u g h  there  t h e i r  m a j o r  r o l e s  a s  f o o d  farmers  render  t h e i r  
d e c i s i o n  making more v i s i b l e .  The s t u d i e s  record t h e  economic 
b a s i s  f o r  p o t e n t i a l  i n t r a h o u s e h o l d  c o n f l i c t s  of in terest  between 
men and  women i n  fa rming  h o u s e h o l d s  and  t h e  i n d i v i d u a l  c a l c u l u s  
of "maximum r e t u r n s  t o  r e s o u r c e  i n v e s t m e n t "  which i n f l u e n c e  t h e i r  
respective b e h a v i o r s .  The q u e s t i o n  of how r e s e a r c h e r s  a r e  
d e t e r m i n i n g  r e s e a r c h  c r i t e r i a  once  more  a r i s e s .  
Take t h e  c a s e ,  f o r  example, o f  s tock -owning  men and  m i l k -  
d i s p o s i n g  women among s e t t l e d  F u l a n i  i n  t h e  subhumid z o n e  o f  
Nigeria  (Wate r s -Baye r r  1984) .  Neither f u l l  d a i r y  s p e c i a l i z a t i o n  
n o r  beef s p e c i a l i z a t i o n  is  a c c e p t a b l e  w i t h i n  p r e v a i l i n g  F u l a n i  
i n t r a h o u s e h o l d  arrangements, n o t  l e a s t  because :  " I n v e s t m e n t s  I n  
m i l k  p r o d u c t i o n  which  may a p p e a r  p r o f i t a b l e  i f  c a l c u l a t e d  on  a 
h o u s e h o l d  b a s i s  c o u l d  e n c o u n t e r  c a s h  f l o w  p r o b l e m s  on a c c o u n t  of  
t h e  d e c i s i o n  making p a t t e r n s  and l a r g e l y  s e p a r a t e  f i n a n c i a l  
s p h e r e s  o f  men and  women w i t h i n  t h e  F u l a n i  househo ld"  (Waters- 
Bayer, 1984,  p. 10).  S i n c e  t h e y  do  n o t  own t h e  s t o c k ,  women a re  
r e l u c t a n t  t o  i n v e s t  i n ,  for example, fodder i n p u t s  which would  
ra ise  m i l k  y i e l d ,  w h i l e  men c a n n o t  deny  women r i g h t s  t o  m i l k  ( a n d  
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i n  a n y  c a s e  a p p r e c i a t e m i l k  i n  t h e  f a m i l y  d i e t )  f o r  f e a r  o f  
d i v o r c e .  
O r  t a k e  t h e  case o f  t h e  a l l e y  f a r m i n g  p r o p o s a l s  d e v e l o p e d  by 
I L C A ' s  s m a l l  r u m i n a n t  p rogram b a s e d  i n  N i g e r i a .  A t  t w o  reseach 
Sites n o t  f a r  from I b a d a n ,  t r i a l  r e s e a r c h e r s  f a i l e d  t o  r e c r u i t  
many women d e s p i t e  p a r t i c u l a r  e f f o r t s  t o  d o  so. The h e a r t  of 
women's r e l u c t a n c e  t o  p a r t i c i p a t e  c e n t e r s  on c u s t o m a r y  l a n d  u s e  
r i g h t s  wh ich  a l l o w  women t o  farm f o o d  c r o p s  b e t w e e n  t r ee  c r o p s  
owned  b y  men. 
c r o p s ,  men by p r o d u c t i o n  and  s a l e r  women by p r o c e s s i n g  and  
t r a d i n g  t h e  p r o c e s s e d  p r o d u c t .  The  m o s t  i m p o r t a n t  a s p e c t  o f  
a l l e y  f a r m i n g r  i n  researchers '  eyes, i s  t h a t  it makes p o s s i b l e  
t h r o u g h  t h e  p l a n t i n g  o f  r o w s  o f  f r e q u e n t l y  p r u n e d  l e g u m i n o u s  
trees,  c o n t i n u o u s  c r o p p i n g  a t  m o d e r a t e  y i e l d  l e v e l s  w h i l e  a l s o  
p r o v i d i n g  b r o w s e  f o r  s m a l l  r u m i n a n t s  and  f i r e w o o d  (Youdeowei,  
1984). B u t  s i n c e  women c o n t r o l  mos t  o f  t h e  f o o d  c r o p s r  men h a v e  
l i t t l e  d i r e c t  i n t e r e s t  i n  p l a n t i n g  t r ee s  which  mulch women's 
c r o p s o r i n  f e e d i n g w o m e n ' s  s h e e p  a n d  g o a t s .  
own s h e e p  and  g o a t s r  on t h e  o t h e r  handr  h a v e  no  d i r e c t  i n c e n t i v e  
f o r  a l l o w i n g  women t o  c u t  t h e  t r e e s  f o r  browse.  
B o t h  men a n d  women make  m o s t  money o u t  o f t h e  t r e e  
Men w h o o w n  t h e i r  
3.3 Farming  S y s t e m s  R e s e a r c h  
A s y s t e m s  a p p r o a c h  t o  r e s e a r c h  i s  a n  a p p e a l i n g  t h o u g h b y  n o  
means new c o n c e p t  o r  p r a c t i c e  w h i c h  h a s  been  g i v e n  a g r e a t  b o o s t  
by t h e  i n t e r e s t  t h e  I A R C s  h a v e  s h o w n i n  d e v e l o p i n g i t s t h e o r y  a n d  
a p p l i c a t i o n  and  i n  t r a i n i n g  n a t i o n a l  r e s e a r c h e r s  i n  FSR method- 
o l o g i e s .  I n s o f a r  a s  t hese  m e t h o d o l o g i e s  i n t eg ra t e  s o c i o e c o n o m i c  
and  c r o p p i n g  v a r i a b l e s ,  FSR v iewed  a s  a p r o c e s s  o f  research 
management  o f f e r s  t h e  p o t e n t i a l  f o r  gende r - sens i t i ve  t e c h n o l o g y  
deve lopmen t .  However,  i n s o f a r  a s  t h e  a s s u m p t i o n s  and  
i n a d e q u a c i e s  n o t e d  i n  t h e  p r e v i o u s  s e c t i o n s  h a v e  been  r e p l i c a t e d  
w i t h i n  t h e  I A R C s '  FSR p r o g r a m s ,  g e n d e r  b i a s  h a s  t e n d e d  t o  be 
p e r p e t u a t e d  and  i n s t i t u t i o n a l i z e d ,  n o t  o n l y  a t  t h e  I A R C s  them- 
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s e l v e s  b u t ,  t h r o u g h  t h e i r  t r a i n i n g  p r o g r a m s  and  o t h e r  forms of 
p r o f e s s i o n a l  s u p p o r t ,  i n  n a t i o n a l  a g r i c u l t u r a l  research. 
S p e c i f i c a l l y ,  t h e  v a r i o u s  e x p e r i m e n t s  i n  "downstream" FSR, 
a s  prac t iced  by t h e  I A R C s ,  h a v e  t e n d e d  t o  p e r p e t u a t e  g e n d e r  b i a s  
i n  f o u r  areas:  d e f i n i t i o n  o f  r ecommenda t ion  domains ,  d i a g n o s t i c  
s u r v e y s ,  on-farm t r i a l s  and e v a l u a t i o n .  I t  m i g h t  be t h a t  t h e  
b i a s  h a s  t e n d e d  t o  p e r s i s t  i n  these a r e a s ,  d e s p i t e  t h e  i n c r e a s i n g  
e x p o s u r e  of researchers t o  f a r m i n g  r e a l i t i e s ,  owing  t o  t h e  f a c t  
t h a t t h e m a j o r i t y o f  FSR r e s e a r c h e r s  a r e m a l e  a n d  t o t h e  l a c k  o f  
any  s y s t e m a t i c  c o n c e p t u a l  and  i n f o r m a t i o n a l  p r e p a r a t i o n  w i t h i n  
I A R C  FSR p r o g r a m s  which  m i g h t  s h a r p e n  researchers '  p e r c e p t i o n  of 
g e n d e r  and  i t s  i m p l i c a t i o n s  f o r  t e c h n o l o g y  deve lopmen t .  
The d e f i n i t i o n  of recommendation domains ( R D )  i s  an a c t i v i t y  
somewhat e q u i v a l e n t  t o  market research i n  i n d u s t r i a l  t e c h n o l o g y  
d e v e l o p m e n t  pract ice .  As such ,  it m i g h t  be t h o u g h t  t h a t  
" o b j e c t i v e "  s t a t i s t i c a l  d a t a ,  s e c o n d a r y  i n f o r m a t i o n  and  t h e  
e x p e r i e n c e  of "key i n f o r m a n t s "  would be  a d e q u a t e  t o  i n d i c a t e  t h e  
s c o p e  and  n a t u r e  of t h e  c o n t r i b u t i o n  t h a t  women i n  any  economic  
c a t e g o r y  were making i n  t h e  s p h e r e  of  p r o d u c t i o n ,  c o n s u m p t i o n  and  
exchange  o f  f o o d  c r o p s  and  t h e  r e l e v a n c e  of t h i s  i n f o r m a t i o n  t o  
t h e  d e f i n i t i o n  of domains.  U n f o r t u n a t e l y ,  t h i s  i s  n o t  t h e  case 
b e c a u s e  t h e s e  s o u r c e s  of i n f o r m a t i o n  t e n d  t h e m s e l v e s  t o  be 
c o n d i t i o n e d  by  g e n d e r  b i a s :  f o r  example ,  male dominance  i n  t h e  
g a t h e r i n g  of s t a t i s t i c a l  i n f o r m a t i o n  may l i m i t  e n u m e r a t o r s '  
access t o  female r e s p o n d e n t s ;  s e c o n d a r y  s o u r c e s  -- i n c l u d i n g  most 
a g r i c u l t u r a l  c e n s u s e s  -- u s u a l l y  do  n o t  p r e s e n t  i n f o r m a t i o n  
d i s a g g r e g a t e d  by  g e n d e r ;  t h e  d e c i s i o n  c o n c e r n i n g  who c o n s t i t u t e s  
a "key" i n f o r m a n t  may i t s e l f  b e  c o n d i t i o n e d  by g e n d e r .  
A c o n c r e t e  example is p r o v i d e d  by a n  e a r l y  e x p e r i m e n t  i n  t h e  
d e f i n i t i o n  of R D s  i n  Zambia, c o n d u c t e d  w i t h  t h e  g u i d a n c e  of 
CIMMYT's E a s t  Afr ica  Economics  Program (MAWD/CIMMYT, 1979). The 
z o n i n g  of f a r m i n g  systems drew h e a v i l y  on  t h e  l i s t s  of farmers 
m a i n t a i n e d  by t h e  e x t e n s i o n  s e r v i c e .  T h e s e  l i s ts  i n  f a c t  a t  t h e  
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t ime r eg i s t e red  only those male heads of household who 
p a r t i c i p a t e d  i n  t h e  government's h y b r i d  maize program; they 
e x c l u d e d  a l l  those farmers  (male a n d  female) growing only coarse  
g r a i n s  o r  t r a d i t i o n a l  maize o r  t ube r s  and, hence, many of t h e  
poorer farmers ,  a s  wel l  a s  excluding most  of those female farmers  
growing h y b r i d  maize, since t h e  male a g r i c u l t u r a l  o f f i c e r s  a t  
t h a t  t ime hardly perceived female producers a s  farmers  a t  a l l  
( t h e y  were spoken of a s  v i l l a g e r s ) .  
Whi l e  t h i s  p a r t i c u l a r  source of b i a s  was subsequently 
cor rec ted ,  FSR r e sea rche r s  a t  t h e  c e n t e r s  a r e  only slowly 
becoming aware  o f t h e  need t o  look f o r  o t h e r s  i n  t h e  d e f i n i t i o n  
of R D s .  For example, t h e  focus on t h e  household a s  t h e  socio- 
l o g i c a l  u n i t  of a n a l y s i s  may lead t o  s e r i o u s  misunderstanding of 
female r o l e s  and t h e  interdependency of rural-urban l ive l ihood 
systems i n  r u r a l  a r eas  of h i g h  male outmigrat ion (Behnke and 
Kerven, 1983). 
p o t e n t i a l  f o r  b i a s  e x p l i c i t ,  i t  has ev ident ly  proven d i f f i c u l t  
f o r  r e sea rche r s  e i t h e r  t o  i d e n t i f y  and record segmentation 
v a r i a b l e s  which a r e  not g e n d e r  biased o r  t o  use t h e  information 
a v a i l a b l e  t o  de f ine  RDs i n  ways which  do not  pre-empt women's 
l a t e r  access  t o  new technologies  nor compromise t h e i r  capac i ty  t o  
derive b e n e f i t  from them. 
I n  t h e  absence of any a t tempt  a t  making t h e  
The controversy w i t h i n  cen te r  programs concerning t h e  proper 
emphasis t o  g ive  t o  FSIP -- farming system i n f r a s t r u c t u r e  and 
pol icy -0 has revealed a t e n d e n c y  on t h e  p a r t  of researchers  t o  
assume t h a t ,  a s  f a r  a s  women a r e  concerned, ques t ions  of access  
and capac i ty  l i e  ou t s ide  t h e  realm of an i n t e r n a t i o n a l  center. 
W h i l e  t h i s  v i e w  i s  c o n s i s t e n t  w i t h  a concep t  o f  FSR a s  a s e t  o f  
p r a c t i c e s  which enables  researchers  t o  ca r ry  out  ' b e t t e r  crop 
s c i e n c e ,  i t  i s  n o t  c o m p a t i b l e  w i t h a  view of  FSR a s  an improved 
technology development process which  draws i t s  s t r e n g t h  from t h e  
de l inea t ion  of homogeneous and s t a b l e  producer and consumer 
c a t e g o r i e s  and t h e  s p e c i f i c  economic circumstances w i t h i n  which 
t h e y  gain t h e i r  l ive l ihood.  
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Dlagaoatle  surveys c o n d u c t e d  by center s t a f f  c a r ry  many of 
t h e  b i a s e s  a l r e a d y  l i s t e d .  I n  a d d i t i o n ,  s ince  t y p i c a l l y  
i n t e r v i e w s  a re  c o n d u c t e d  w i t h  a few farmers who a re  v i s i t e d  o n l y  
once ,  u n l e s s  s teps  a r e  t a k e n  t o  e n s u r e  women a r e  n o t  e x c l u d e d ,  
t h e y  a re  l i k e l y  t o  be u n d e r - r e p r e s e n t e d .  The s t r u c t u r e ,  t i m i n g ,  
and  s t a f f i n g  of d i a g n o s t i c  s u r v e y s  g u i d e d  by I A R C  s t a f f  -- 
whether o f  t h e  r a p i d  r u r a l  a p p r a i s a l ,  t h e  s o n d e o  o r  more  
c o n v e n t i o n a l  t y p e  -- r a r e l y  t a k e  a c c o u n t  o f  p o s s i b l e  s o u r c e s  o f  
b i a s  s u c h  a s  t h e  following: women's heav ie r  time s c h e d u l e s ,  
r e l u c t a n c e  i n  t a l k i n g  t o  male r e s e a r c h e r s ,  s i l ence  d u r i n g  p u b l i c  
m e e t i n g s ,  separa te  spheres o f  o p e r a t i o n  and r e s p o n s i b i l i t y .  
Center researchers do  n o t  r o u t i n e l y  u s e ,  d u r i n g  t h e  
d i a g n o s t i c  phases  of  FSR, i n s t r u m e n t s  ( s u c h  a s  " q u i c k  and d i r t y "  
time a l l o c a t i o n  s t u d i e s )  t o  check whether  d i a g n o s i s  is  b e i n g  
c a r r i e d  o u t  w i t h  t h e  r i g h t  pe r son  c o n c e r n i n g  a n y  o n e  t a s k  o r  c r o p  
o r  is o m m i t t i n g  a c r i t i c a l  l a b o r  o r  r e s o u r c e  c o n s t r a i n t  o r  is 
o v e r l o o k i n g  a p o t e n t i a l l y  h i g h  p a y o f f  i n t e r v e n t i o n  by d i s r e g a r d -  
ing a p a r t  of t h e  s y s t e m .  The p l a c e  of s n a c k  foods  (e.g.* g r e e n  
cowpeas  from non-synchronous  varieties) i n  h o u s e h o l d  food manage- 
m e n t ,  f o r  example,  m i g h t  be  u n d e r v a l u e d  if male r e s p o n d e n t s  a r e  
unaware  of its v a l u e  o r  if male r e s e a r c h e r s  do n o t  a p p r e c i a t e  its 
i m p o r t a n c e  w i t h i n  women's sphere  o f  r e s p o n s i b i l i t y  ( J i g g i n s ,  
1986).  
D u r i n g  on-farm t r i a l s ,  t h e  c r o p  and t h e  v a r i a b l e s  chosen f o r  
t e s t i n g ,  how and whose f i e l d s  t h e y  a r e  t e s t e d ,  t h e  decis ion o f  
whether t o  a l s o  t e s t  post-harvest  c h a r a c t e r i s t i c s ,  n e c e s s a r i l y  
t e n d  t o  be c o n d i t i o n e d  by t h e  s e n s i t i v i t y  -- o r  l a c k  o f  it -- t o  
g e n d e r  d u r i n g  ea r l i e r  phases  of  FSR. Since t h e  c h o i c e  of t h e  
s i t e ,  t h e d e s i g n  o f t h e  t r i a l  a n d  t h e  f o r m o f  farmer p a r t i c i p a -  
t i o n  and management all a f f e c t  t h e  k i n d s  of  r e s u l t s  a t r i a l  
g e n e r a t e s  (Ashby, 1984a1, it matters a good d e a l  i f  g e n d e r  i s s u e s  
are  addressed a t  t h i s  stage. Where n o  e x p l i c i t  i n s t r u c t i o n  is 
g i v e n  t o  FSR p r a c t i t i o n e r s  t o  I n c l u d e  women farmers i n  t r i a l s  
(where t h i s  would be a p p r o p r i a t e ) ,  it I s  l i k e l y  t h e y  w i l l  be 
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" f o r g o t t e n "  i n  t h e  s i t e  s e l e c t i o n  p r o c e s s .  F o r  example, t h e  on- 
farm c r o p p i n g  systems r e s e a r c h  handbook p u b l i s h e d  by I R R I  
( Z a n d s t r a ?  e t  al . ,  19811, g i v e s  no e x p l i c i t  g u i d a n c e ,  a l t h o u g h  
t h e  handbook s e r v e s  t h e  Asian Cropp ing  Systems Working Group, 
which i n c l u d e s  c o u n t r i e s  where women a r e  w e t l a n d  r i ce  farmers i n  
t h e i r  own r i g h t  o r  r e s p o n s i b l e  f o r  i m p o r t a n t  p r o d u c t i o n  and  p o s t -  
p r o d u c t i o n  t e c h n o l o g i e s .  
Whether o r  n o t  women a r e  r e s p o n s i b l e  i n  any  s e n s e  f o r  t h e  
c r o p  u n d e r  t r i a l ,  i t  s t i l l  may be i m p o r t a n t  t o  i n c l u d e  women 
d i r e c t l y  i n  d i s c u s s i o n  of t h e  t r i a l s  i f  t h e i r  l a b o u r  i n p u t  o r  
c o n t r o l  o v e r  o u t p u t  i s  i n v o l v e d .  R e s e a r c h e r s  w o r k i n g  w i t h  t h e  
F a r m i n g  Systems A n a l y s i s  S e c t i o n  i n  Malawi?  fo r  example, 
d i s c o v e r e d  ( f o r t u n a t e l y  i n  t ime) t h a t  o n e  woman among t h e  
h o u s e h o l d s  p a r t i c i p a t i n g  i n  on-farm t r i a l s  would  h a v e  u s e d  
t r e a t e d  c o m p o s i t e  m a i z e  f o r  f e e d i n g  h e r  f a m i l y  when p l a n t i n g  was 
d e l a y e d  owing  t o  t h e  f a i l u r e  o f  t h e  r a i n s ,  s ince she  had n o t  b e e n  
i n f o r m e d  t h a t  t h e  t rea tment  made t h e  seeds d a n g e r o u s  t o  e a t  
(Hansen ,  e t  a l . ,  1983). Nor c a n  i t  be assumed t h a t  a c c u r a t e  and 
c o m p l e t e  i n f o r m a t i o n  a b o u t  t h e  management o r  p u r p o s e  o f  a t r i a l  
w i l l  " t r i c k l e  a c r o s s "  b e t w e e n  men and  women w i t h i n  h o u s e h o l d s  o r  
t h a t ,  f o r  example ,  a d d i t i o n a l  l a b o r  r e q u i r e d  by  a p a r t i c u l a r  
t r i a l  management  regime w i l l  be f o r t h c o m i n g  f r o m  women i n  t h e  
h o u s e h o l d  u n l e s s  t h e y  a r e  i n v o l v e d  from t h e  o u t s e t  i n  d i s c u s s i o n  
of t h e  t r i a l s  ( E v a n s ,  1981) .  
With  respect t o  evaluation w i t h i n  c e n t e r  FSR p r o g r a m s ?  w h i l e  
a few I A R C s  h a v e  made some e f f o r t  t o  i n c l u d e  women i n  e v a l u a t i o n  
p a n e l s  o f  e a t i n g  and  c o o k i n g  c h a r a c t e r i s t i c s  ( f o r  example, C I A T I  
I C A R D A ?  I I T A  and  ICRISAT have i n c l u d e d  women i n  t a s t i n g  p a n e l s  -- 
b u t  o n l y  a f t e r  t h e  f u n d a m e n t a l  c h a r a c t e r i s t i c s  o f  t h e  improved  
v a r i e t i e s  h a v e  been s e t ) ,  l i t t l e  e f f o r t  h a s  been  made 
t o  i n c l u d e  women d i r e c t l y  i n  t h e  e v a l u a t i o n  o f  on-farm t r i a l s ?  
a l t h o u g h  there  i s  a r i c h  e t h n o g r a p h i c  a n d  a n t h r o p o l o g i c a l  r e c o r d  
of t h e  d i f f e r e n t  c r i t e r i a  men and  women ( a n d ?  women i n  d i f f e r e n t  
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economic  ca t egor i e s )  may a p p l y  when j u d g i n g  t h e  v a l u e  o r  b e n e f i t  
of new v a r i e t i e s  o r  management p rac t i ces .  
3.4 P o l i c y  Research 
P o l i c y  research i s  ca r r i ed  o u t  by a l l  t h e  I A R C s ,  b u t  p r e -  
e m i n e n t l y  by I F P R I  and,  w i t h  i t s  s p e c i a l  c o n c e r n  f o r  a s s i s t i n g  
N A R S  t o  t r a n s l a t e  p o l i c y  commi tmen t s  i n t o  i n s t i t u t i o n a l  c a p a c i t y ,  
by I S N A R .  A s  f a r  a s  i t s  p u b l i s h e d  c o u n t r y  r e p o r t s  ( t o  mid-1984) 
i n d i c a t e ,  I S N A R  h a s  n o t  t a k e n  any  s teps  i n  i t s  "manpower" s t u d i e s  
and  p r o j e c t i o n s  of s t a f f i n g  n e e d s  and  a v a i l a b i l i t y  t o  c o l l e c t  
g e n d e r - d i s a g g r e g a t e d  d a t a  n o r  t o  i n i t i a t e  d i s c u s s i o n s  w i t h  
A f r i c a n  h o s t  g o v e r n m e n t s  c o n c e r n i n g  t h e  i m p l i c a t i o n s  of t r y i n g  t o  
d e v e l o p  female food f a r m i n g  w i t h  p r e d o m i n a n t l y  male e x t e n s i o n  and  
research s t a f f .  I F P R I ,  on t h e  o t h e r  hand ,  h a s  h o s t e d  o r  
p a r t i c i p a t e d  i n  a number o f  workshops  which h a v e  s p e c i f i c a l l y  
c o n s i d e r e d  t h e  c o n n e c t i o n  be tween  t h e  d o m e s t i c  domain  and  p u b l i c  
domain d i s t r i b u t i o n  of f o o d  and  t h e  i m p l i c a t i o n s  o f  these  
c o n n e c t i o n s  f o r  p o l i c y .  However, i n  two i m p o r t a n t  respects,  t h e  
I A R C s '  p o l i c y  research h a s  a v o i d e d  l o o k i n g  v e r y  d e e p l y  i n t o  t h e  
i m p l i c a t i o n s  of g e n d e r  f o r  food a v a i l a b i l i t y  and  t e c h n o l o g y  
development :  p r i c i n g  p o l i c y  and p o p u l a t i o n  p o l i c y .  
Both p o l i c y  a r eas  a r e  complex  and  s u b j e c t  t o  academic and  
p o l i t i c a l  c o n t r o v e r s y  b u t  t h i s  is n o t  t h e  p lace  t o  a n a l y z e  t h e  
c o n t r o v e r s i e s  i n  any  d e p t h .  A few brief  p o i n t s  w i l l  suff ice .  
W i t h  r e g a r d  t o  p r i c i n g ,  n e i t h e r  t h e  s e p a r a t i o n  o f  male and  female 
b u d g e t s  n o r  t h e  t y p i c a l l y  d i f f e r e n t i a t e d  access  of female 
P r o d u c e r s  t o  s u b s i d i e s  and  o f f i c i a l  i n p u t  and o u t p u t  c h a n n e l s  h a s  
r e c e i v e d  much a t t e n t i o n  from t h e  I A R C s .  Yet, i n  d e v e l o p i n g  and  
i n d u s t r i a l i z e d  c o u n t r i e s  a l i k e ,  t h e  b e n e f i t  t o  t h e  f a m i l y  of 
i n c r e m e n t s  t o  h o u s e h o l d  income  a n d  of s u b s i d i z e d  f o o d s t u f f s  
O f t e n  d e p e n d s  on who, i n  t h e  f a m i l y ,  r e c e i v e s  o r  d i s p o s e s  o f  t h e  
Income o r  i s  e n t l t l e d  t o  food o r  i ncome  s u p p l e m e n t s .  F u r t h e r -  
more, i f  i n c e n t i v e  p r i c i n g  i s  u s e d  a s  a p o l i c y  i n s t r u m e n t  t o  
s t i m u l a t e  p r o d u c t i o n ,  i t s  e f f ec t s  w i l l  be b l u n t e d  i f  female f o o d  
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farmers  have low access  through male extension workers t o  
subsidized i n p u t s  and r e s t r i c t e d  access  t o  o f f i c i a l  marketing 
channels because of admin i s t r a t ive  and i n s t i t u t i o n a l  condi t ions  
which  i n  p r a c t i c e  l i m i t  t h e i r  p a r t i c i p a t i o n  (AFRACA/FAO,  1983; 
J i g g i n s ,  1984) .  
The e f f e c t s  of modern v a r i e t i e s  on population growth have 
sca rce ly  been s tudied  a t  a l l ;  n e i t h e r  t h e  s t a t i s t i c a l l y  apparent 
causa l  l inkages  nor apparent ly  assoc ia ted  phenomena such a s  
t r e n d s  i n  dowry o r  b r idep r i ce  payments and household composition, 
a r e  well-documented. The general  p i c t u r e ,  cau t ious ly  s t a t e d ,  
would seem t o  b e t h a t  t h e  e f f e c t  of  M V s  on employment and 
p a r t i c i p a t i o n  r a t e s  h a s  been swamped by population growth; t h e  
genera l  p i c t u r e  c l e a r l y  h i d e s  s i g n i f i c a n t  l o c a l  v a r i a t i o n s  i n  
female labor  absorpt ion or  displacement a s  well a s  t h e  e f f e c t  on 
fami ly  formations of migration. The r e l a t i o n s h i p  i s  an important  
one f o r  a g r i c u l t u r a l  technology developers because t h e  access  of 
women t o  a paying l i ve l ihood  does seem t o  be  c l o s e l y  c o r r e l a t e d  
w i t h  population growth (Safi l ios-Rothschi ld ,  1985). 
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4 Resea rch -Ex tens ion  L i n k a g e s  
4.1 T h r e e  Areas of Concern  
The s u b j e c t  of r e s e a r c h - e x t e n s i o n  l i n k a g e s  is  o n e  t h a t ,  o v e r  
t h e  p a s t  decade i n  p a r t i c u l a r ,  h a s  d i s p l a y e d  s i g n i f i c a n t  s h i f t s  
i n  t h i n k i n g  and  prac t ice .  The IARCs, a s  i n t e r n a t i o n a l  bodies ,  
h a v e  d e v o t e d  much t h o u g h t  t o  t h e  a p p r o p r i a t e  and  e f f e c t i v e  
l i n k a g e s  t h e y  c o u l d  o r  s h o u l d  fo rm w i t h  n a t i o n a l  e x t e n s i o n  
s e r v i c e s  i n  t h e  c o u r s e  of t h e i r  own s c i e n t i f i c  research and  
t r a i n i n g  work and  t o  t h e  r e v i e w  of e x i s t i n g  l i n k a g e s  b e t w e e n  
n a t i o n a l  research and  e x t e n s i o n  s t r u c t u r e s .  These  d e v e l o p m e n t s  
a r e  n o t  t h e  c o n c e r n  of t h i s  c h a p t e r  e x c e p t  i n  so f a r  a s  t h e y  form 
t h e  background t o  d i s c u s s i o n  o f  t h e  c o n s e q u e n c e s  f o r  t h e  
u t i l i z a t i o n  of t h e  IARCs' research o u t p u t ,  researchers' l i n k a g e s  
w i t h  e x t e n s i o n  i n  FSR p r o g r a m s  and c e n t e r  t r a i n i n g  of e x t e n s i o n  
of f icers .  
T h e r e  a r e  t h r e e  main  a r e a s  of conce rn :  gende r -based  
b a r r i e r s  t o  female farmers' access t o  e x t e n s i o n  s e r v i c e s  and  t h e  
i n p u t s  s u p p l i e d  t h r o u g h  e x t e n s i o n  c h a n n e l s ;  gende r -based  
d i f f e r e n t i a l s  i n  male and  female p r o f e s s i o n a l  a g r i c u l t u r a l  
e d u c a t i o n  and  t r a i n i n g ;  and ,  t h e  t e n d e n c y  f o r  knowledge  a b o u t  
women's ro les  i n  food s y s t e m s  t o  f low t h r o u g h  c h a n n e l s  which  
p r e s e n t l y  l i e  o u t s i d e  n o r m a l  r e s e a r c h - e x t e n s i o n  c h a n n e l s  (Ashby, 
1981 1 .  
4.2 E x t e n s i o n  Barriers 
T h e  f i r s t  h a s  t o  d o  w i t h  t h e  s t a f f i n g  o f  r e s e a r c h  a n d  
e x t e n s i o n  s e r v i c e s  and t h e  f i e l d  m e t h o d o l o g i e s  u s e d  by e x t e n s i o n  
f i e l d  workers. T a k i n g  d e v e l o p i n g  c o u n t r i e s  a s  a whole,  t h e  
m a j o r i t y  of t h e  s t a f f  of a g r i c u l t u r a l  research and  e x t e n s i o n  
s e r v i c e s  a t  e v e r y  p r o f e s s i o n a l  l e v e l  a r e  men (Swanson and  Rossi, 
1981). A few c o u n t r i e s  e m p l o y  a few female e x t e n s i o n  workers -- 
Botswana ,  J a p a n ,  S r i  Lanka, Zambia, M a l a y s i a  and  N i g e r i a ,  f o r  
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example -- b u t  here  they a r e  a f r a c t i o n  of t h e  t o t a l .  On ly  i n  
t h e  Philippine$, where about ha l f  a r e  female,  and i n  Thailand, 
where about a q u a r t e r  a r e  female,  a r e  s u b s t a n t i a l  numbers  of 
female extension workers employed. 
A l a r g e r  number of coun t r i e s  employ female home economics 
f i e l d  s t a f f  b u t  they a r e  mostly confined t o  working w i t h  women on 
n u t r i t i o n ,  domestic and h o r t i c u l t u r a l  problems r a t h e r  than f i e l d  
production problems. They of ten  have problems of s t a t u s  and 
competence v i s  a v i s  male extension workers, and, they a r e  o f t e n  
confined t o  office-based work r a t h e r  than f i e l d  p o s t i n g s  
(Zimrnerman, 1975; Downes, 1970; Cebotarev, 1980; Abdullah, 1982; 
Benjamin, 1982) .  
Large numbers  of female f i e l d  s t a f f  do not  guarantee t h a t  
female producers i n  any income c l a s s  w i l l  be contacted a t  t h e  
same r a t e  a s  men. For example, although Thailand has both sub- 
s t a n t i a l  numbers o f  female f i e l d  extension s t a f f  and l a r g e  
numbers of women engaged a s  producers i n  i r r i g a t e d  r i c e  cu l t i va -  
t i o n ,  most of t h e  contac t  farmers  r e c r u i t e d  under t h e  Training 
and V i s i t  ( T  & VI sys tem and t h e  members o f t h e  a s s o c i a t e d  
con tac t  groups a r e  male farmers  (pers. comm., Thai p a r t i c i p a n t s  
i n  t h e  I n t e r n a t i o n a l  Course on Rural Extension, Wageningen, 1983, 
1984, 1985). Male extension workers, on t h e  o the r  hand, on t h e  
whole a r e  less l i k e l y  t o  contac t  female producers than male 
producers (Fortmann, 1979; B e t t l e s ,  1980; Garvey, 1981 ; Staudt ,  
1985). The re luc tance  of male extension workers t o  con tac t  
female farmers  may r e f l e c t  c l a s s  a s  well a s  gender pressures 
(Fortmann, 1984). Since female farmers  t e n d  t o  have more 
r e s t r i c t e d  access  t o  t h e  f a c t o r s  of production ( o r ,  access  t o  
lower q u a l i t y  o r  an inadequate m i x  of f a c t o r s ) ,  t h e y  t e n d  t o  be 
concentrated among t h e  poorer economic categories .  However, 
neither t h e  p r a c t i c e  nor t h e  output  per a c r e  of female farmers  is 
necessa r i ly  d i f f e r e n t  from t h a t  o f  men i n  t h e  same economic 
category, though men may de r ive  higher  n e t  p r o f i t s  p e r  a c r e  
(Moock, 1976; Fortmann, 1984). 
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The i n a d e q u a t e  c o n t a c t  between m a l e  f i e l d  workers and female 
p r o d u c e r s  i s  t h e  more damaging ,  t h e  more t h a t  access t o  i n p u t s  
(seeds, f e r t i l i z e r ,  chemicals,  f i n a n c e )  is  c h a n n e l e d  t h r o u g h  
e x t e n s i o n  w o r k e r s  (AFRACA/FAO, 1983). S i m i l a r l y ,  i f  research- 
e x t e n s i o n  l i n k a g e s  a r e  mediated t h r o u g h  e x t e n s i o n  s e r v i c e s  which 
h a v e  l i t t l e  c o n t a c t  w i t h  female farmers, researchers i n  t u r n  will 
c o n t i n u e  t o  receive l i m i t e d  o r  d i s t o r t e d  i n f o r m a t i o n  from t h e  
f i e l d  and a biased p i c t u r e  o f  a g r i c u l t u r a l  r ea l i t i e s .  
I n  a d d i t i o n  t o  c l a s s b i a s ,  t h e  f i e l d  w o r k  p r a c t i c e s  o f  male 
e x t e n s i o n  s t a f f  c a n  m i l i t a t e  a g a i n s t  i n f o r m a t i o n  reaching f e m a l e  
p r o d u c e r s .  The a s s u m p t i o n ,  f o r  example, t h a t  i n f o r m a t i o n  and 
s k i l l s  communica ted  t o  men " t r i ck le s  a c r o s s "  t o  women i n  a 
h o u s e h o l d  i s  n o t  s u b s t a n t i a t e d  by r e s e a r c h  which  s u g g e s t s ,  t o  t h e  
c o n t r a r y ,  t h a t  t h e  i n f o r m a t i o n  r e a c h i n g  women t h r o u g h  male house-  
ho ld  members i s  p a r t i a l ,  d i s t o r t e d  -- o r  s i m p l y  is  n e v e r  conveyed  
a t  a l l  ( Z e i d e n s t e i n ,  1979, S m i t h  1978). Communica t ions  based on 
r e a d i n g  o r  w r i t i n g  s k i l l s  a r e  l e s s  r e l e v a n t  t o  women t h a n  men i n  
so f a r  a s  r u r a l  f e m a l e  l i t e r a c y  and numeracy r a t e s  i n  mos t  
c o u n t r i e s  a r e  s i g n i f i c a n t l y  be low t h o s e  o f  r u r a l  men. Where 
young wives a re  i n s t r u c t e d  i n  f a r m i n g  by e lde r  female r e l a t i v e s  
and mothe r s - in - l aw,  it may be d i f f i c u l t  f o r  them i n  any case t o  
i m p l e m e n t  p rac t i ces  t h e y  h a v e  learned i n  p r i m a r y  s c h o o l  ( P o t a s h ,  
1985). The t i m i n g  and l o c a t i o n  of m e e t i n g s  t e n d  t o  be  s c h e d u l e d  
f o r t h e  c o n v e n i e n c e  o f  men r a t h e r  t h a n  women. A l l  t h e s e k i n d s  o f  
b i a s  a r e  s u s c e p t i b l e  t o  remedy, p e r h a p s  mos t  e a s i l y  where s t r o n g ,  
o r g a n i z e d  women's g r o u p s  exis t  (Muzale  w i t h  Leonard ,  1985) .  
Researchers a t  t h e  I A R C s ,  p a r t i c u l a r l y  t h o s e  work ing  w i t h i n  
f a r m i n g  systems p rograms ,  have a t t e m p t e d  t o  c i r c u m v e n t  e x i s t i n g  
w e a k n e s s e s  i n ,  o r  a s  i n  C I M M Y T ' s  E a s t e r n  Africa Economics 
Program,  t o  s t r e n g t h e n  n a t i o n a l  r e s e a r c h - e x t e n s i o n  l i n k a g e s  by 
work ing  d i r e c t l y  w i t h  farmers and by i n v o l v i n g  e x t e n s i o n  f i e l d  
s t a f f  i n  t h e  i d e n t i f i c a t i o n  o f  r ecommenda t ion  domains ,  t h e  
management o f  on-farm t r i a l s  and  i n  p r e - p r o d u c t i o n  and  p r o d u c t i o n  
programs.  S i n c e  n a t i o n a l  researchers and  e x t e n s i o n i s t s  o f t e n  
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regard I A R C  researchers  a s  r o l e  models f o r  t h e i r  own profess iona l  
a t t i t u d e s  and p rac t i ces ,  it i s  of concern t h a t  t h e  I A R C s  have 
Paid scant  a t t e n t i o n  i n  d i scuss ions  of research-extension 
l inkages  t o  t h e  d i f f i c u l t i e s  ou t l ined  above. 
4.3 Agr icu l tu ra l  Education and Profess iona l  Training 
The I A R C s  conduct profess iona l  t r a i n i n g  on a s u b s t a n t i a l  
scale:  approximately 3,000 t r a i n e e s  a year pass through t h e  
centers .  Although it  has proved  impossible d u r i n g  t h e  Impact 
S t u d y  t o  obta in  f i g u r e s  f o r  t h e  numbers  of a l l  t r a i n e e s ,  by 
country and type of t r a i n i n g ,  who a r e  female,  t h e  proportion f o r  
I R R I  between 1962 and 1981 was 8 percent  and it is  considered 
l i k e l y  t h a t  t h i s  r ep resen t s  t h e  upper end of t h e  range f o r  t h e  
c e n t e r s  a s  a whole. 
A s  Table 4.1 i l l u s t r a t e s ,  t h e  f i g u r e  is s i g n i f i c a n t l y  below 
t h e  percentages of women receiving a g r i c u l t u r a l  t r a i n i n g  i n  
na t iona l  i n s t i t u t i o n s  a t  var ious l e v e l s  (Sigman, 1983). Though 
female enrollment i n  a g r i c u l t u r a l  t r a i n i n g  i s  slowly r i s i n g ,  i t  
i s  on t h e  one hand r e s t r a i n e d  by continuing b a r r i e r s  t o  g i r l s  
continuing t h e i r  education beyond primary l e v e l s  and t o  obta in ing  
adequate sc ience  t r a i n i n g  a t  secondary l e v e l s  and, on t h e  o the r ,  
by  t h e  l a c k o f  encouragement  t o t h e m  t o c o n t i n u e  i n  a p r o f e s -  
s i o n a l  career .  Again, t h e  I A R C s  do not  present  a very good 
record: t h e i r  smal l  numbers of female s t a f f  a r e  concentrated i n  
t echn ica l ,  s e c r e t a r i a l  and admin i s t r a t ive  pos ts  and they employ 
few female p ro fes s iona l s  i n  any grade, t h e  numbers dropping 
markedly w i t h  s en io r i ty .  U n t i l  r ecent ly ,  t h e r e  were no women 
Board members. 
Although men undoubtedly could equal ly  well play a 
l eade r sh ip  r o l e  i n  e n s u r i n g  t h a t  research-extension s y s t e m s  do 
not  remain gender-biased, it i s  equal ly  c l e a r  t h a t  t h e  presence 
of l a r g e r  numbers of female profess iona l  s t a f f  a t  t h e  I A R C s  
encourages open d iscuss ion  of t h e  i s s u e s  and determinat ion t o  
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Table 1. Percentage of Male and Female Students  Enrolled i n  
Agr icu l tura l  S t u d i e s  a t  Intermediate ,  Degree and 
Postgraduate Levels i n  Afr ica ,  Asia and Lat in  America 
--.III--.I-ccc---cc--c -I 
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E x c l u d i n g  Egypt  
Sigman (1983) based on prel iminary a n a l y s i s  of 5 5  percent  of 
all i n s t i t u t i o n s  su rveyed .  The mean f i g u r e s  a r e  d i s t o r t e d  d u e  t o  
heavy female enrol lments  i n  some coun t r i e s  and p r a c t i c a l l y  no 
female enrollment i n  others.  For example, of 253 in te rmedia te  
l e v e l  a g r i c u l t u r a l  schools,  105 reported no female enrollment.  
Tanzania, Ethiopia,  Tunisia and Nigeria accounted f o r  60 percent 
of t h e  t o t a l  in te rmedia te  l e v e l  enrollment i n  Africa;  Venezuela 
and Braz i l  reported 75 percent of t h e  in te rmedia te  female level 
enrollment i n  Lat in  America and Thailand and Korea accounted f o r  
75 percent of a l l  female in te rmedia te  l e v e l  a g r i c u l t u r a l  
enrollment i n  Asia. 
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f i n d  s o l u t i o n s  t o  d i f f i c u l t i e s  ( p e r s .  comm. from present  and 
f o r m e r  female c e n t e r  s t a f f  and t r a i n e e s ,  1984-85). 
O f  a l l  t h e  I A R C s ,  I S N A R  i s  p a r t i c u l a r l y  wel l -placed t o  offer  
e n c o u r a g e m e n t  t o  female p r o f e s s i o n a l s .  I n  
i t  is  emphas ized :  " S i n c e  I S N A R ' s  work i s  e s s e n t i a l l y  w i t h  
p e o p l e ,  ra thern t h a n  d e v e l o p i n g  new c u l t i v a r s  o r  a g r i c u l t u r a l  
t e c h n o l o g y ,  t h e  i m p o r t a n c e  o f  manpower p l a n n i n g ,  p e r s o n n e l  
d e v e l o p m e n t  and  management  t r a i n i n g  c a n n o t  be  o v e r s t r e s s e d "  
(ISNAR, 1984 ,  p. 6). 
4.4 R e s e a r c h - E x t e n s i o n  a s  a Knowledge Sys tem 
Neither t h e  c o n c e p t  of "knowledge s y s t e m s "  o r  i t s  a p p l i c a -  
t i o n  t o  a g r i c u l t u r a l  t e c h n o l o g y  d e v e l o p m e n t  i s  new. The  I A R C s  
c e r t a i n l y  r e c o g n i z e  t h e i r  r o l e  a s  p a r t  o f  a knowledge  s y s t e m  
which e n c o m p a s s e s  n a t i o n a l  research and  e x t e n s i o n  o r g a n i z a t i o n s  
a s  wel l  a s  c o l l e a g u e s  i n  a c a d e m i c  and c o m m e r c i a l  sectors and  h a v e  
t a k e n  t h e  l e a d  i n  e s t a b l i s h i n g  and s u p p o r t i n g  i n f o r m a t i o n  
e x c h a n g e  and n e t w o r k i n g  b e t w e e n  members of s c i e n t i f i c  knowledge  
s y s t e m s .  
H o w e v e r ,  i n  a n u m b e r  o f  r e s p e c t  s t h e  w a y s  i n  w h i c h  t h e  I A R C s  
a r e  s e e k i n g  t o  s t r e n g t h e n  i n t e r a c t i o n  h a v e  t h e  e f f ec t  o f  b u i l d i n g  
S y s t e m s  which  a re  n e i t h e r  k n o w l e d g e a b l e  a b o u t  women's r o l e s  i n  
a g r i c u l t u r e  and  f o o d  management  n o r  r e a d i l y  a c c e s s i b l e  t o  
i n d i v i d u a l s  a n d  o r g a n i z a t i o n s  which are .  
The centers have few l i b r a r y  p u b l i c a t i o n  exchange arrange- 
m e n t s  w i t h  i n s t i t u t e s ,  n e t w o r k s  o r  o r g a n i z a t i o n s  wh ich  g e n e r a t e  
and  p u b l i s h  r e l e v a n t  m a t e r i a l s  and t h e  center l i b r a r i e s ,  n o t  
e x l c u d i n g  t h e  smaller accessions o f  e c o n o m i c s  a n d  FSR u n i t s ,  have 
no  s y s t e m a t i c  co l l ec t ions  of re levant  m a t e r i a l s .  F o r  example, a t  
t h e  r e q u e s t  o f  t h e  CG S e c r e t a r i a t ,  i n  1983 t h e  s t a f f  of IFPRI 
assembled a " s u b s t a n t i v e  b i b l i o g r a p h y  c o n t a i n i n g  more  t h a n  450  
en t r ies  c o v e r i n g  d i f f e r e n t  a s p e c t s  o f  t h e  i m p a c t  o f  a g r i c u l t u r a l  
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research" ( IFPRI ,  1984, p. 21) b u t  o n l y  a handr"u1 of these 
c o n t a i n  any  r e f e r e n c e  a t  a l l  t o  impact  o n  women. A l t h o u g h  I I T A  
i s  i n  t h e  p r o c e s s o f  a d d i n g  two t h o u s a n d n e w  e n t r i e s o n  women a n d  
a g r i c u l t u r e  t o  i t s  c o m p u t e r i z e d  r e f e r e n c e s  and  I R R I  has  a c q u i r e d  
a sma l l  c o l l e c t i o n  of m a t e r i a l s  f o l l o w i n g  t h e  Women i n  Rice 
F a r m i n g  S y s t e m s  C o n f e r e n c e  i n  1983, i f  a n  I A R C  researcher wan ted  
t o  i n f o r m  h i m s e l f  o f t h e  i s s u e s  a n d  d a t a  i n  a n y  d e t a i l ,  h e  w o u l d  
n o t  be a b l e  t o  do  so from t h e  centers'  own i n f o r m a t i o n  r e s o u r c e s .  
It  is a l l  t h e  more i m p o r t a n t  t h e n ,  t h a t  researchers s h o u l d  
be aware and  make u s e  of a l t e r n a t i v e  s o u r c e s  of i n f o r m a t i o n  and  
e x p e r t i s e .  T h e r e  a r e  many r e a s o n s  why t h e y  do  n o t  r o u t i n e l y  d o  
SO, e i t h e r  when t h e y  a re  t r a v e l i n g  o r  when t h e y  a r e  w o r k i n g  a t  
t h e i r  home base. T h e i r  t r a v e l  s c h e d u l e s  a r e  crowded, t h e y  h a v e  
t h e i r  r e g u l a r  n e t w o r k  of c o n t a c t s  and  c o l l e a g u e s  and ,  n o t  a lways 
b e i n g  easy w i t h  t h e  s u b j e c t  mat ter ,  t h e y  may f i n d  i t  d i f f i c u l t  t o  
u n d e r s t a n d  why t h e y  s h o u l d  seek o u t  female p r o f e s s i o n a l s  who a re  
l i k e l y  t o  be o c c u p y i n g  p o s t s  i n  u n f a m i l i a r  i n s t i t u t e s  o r  
gove rnmen t  d e p a r t m e n t s  ( s u c h  as  communi ty  d e v e l o p m e n t  r a t h e r  t h a n  
a g r i c u l t u r e ) .  ( I n d e e d ,  a l l  these  " d i f f i c u l t i e s "  were e n c o u n t e r e d  
i n  t h e  c o u r s e  of t h e  CG Impac t  S t u d y  i t se l f . )  I R R I  is  u n i q u e  
among t h e  I A R C s  i n  d e v e l o p i n g ,  w i t h  t h e  s u p p o r t  of i t s  p a r t n e r s ,  
a Women i n  Rice Fa rming  component  t o  t h e  A s i a n  Cropp ing  Systems 
Network. 
However, t h e  I A R C s ,  w o r k i n g  a l m o s t  e x c l u s i v e l y  t h r o u g h  
gove rnmen t  o r g a n i z a t i o n s ,  h a v e  n o t  been  e f f e c t i v e  i n  l i n k i n g  
t h e i r  expertise t o  t h a t  of non-government  research and  e x t e n s i o n  
o r g a n i z a t i o n s .  The p r a c t i c a l  knowledge  and  e x p e r i e n c e  o f  NGO 
f i e l d  workers is  o f t e n  u n s u r p a s s e d  i n  i t s  d e p t h  and  s e n s i t i v i t y  
t o  l o c a l  p r o d u c t i o n  c o n s t r a i n t s  and o p p o r t u n i t i e s .  A number h a v e  
been  p a r t i c u l a r l y  c o n c e r n e d  t o  d e v e l o p  low c o s t  a g r i c u l t u r a l  
research and  t e c h n o l o g y  deve lopmen t  methodologies  wh ich  e x p l o i t  
n a t u r a l  v a r i a b i l i t y  i n  g e n e t i c  r e s o u r c e s  and  management  p r a c t i c e s  
t o  r a i se  p r o d u c t i v i t y  o v e r  q u i t e  wide  a r eas  i n v o l v i n g  some 
t h o u s a n d s  of farmers (e.g., World Neighbors, based i n  Oklahoma 
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and working p r i n c i p a l l y  i n  Lat in  America and  Sub-Saharan Afr ica) ;  
o t h e r s  a r e  car ry ing  out  station-based and on-farm f i e l d  t r i a l s  
and e s t a b l i s h i n g  l i v i n g  c o l l e c t i o n s  and seed banks of indigenous 
m a t e r i a l s  (e.g., Talavaya, based i n  N e w  Mexico, working 
p r i n c i p a l l y  w i t h  maize, coarse  g ra ins  and curcubi t s ) .  Those w i t h  
an e x p l i c i t  commitment t o  respec t  f o r  t h e  autonomous knowledge 
systems of c u l t i v a t o r s  themselves tend t o  apprec i a t e  more r e a d i l y  
t h e  func t ion  of female r o l e s  i n  food systems. Moreover, t h e y  
t e n d  t o  pay a l o t  of  a t t e n t i o n  t o t h e  management o f t h e  i n t e r f a c e  
between s c i e n t i s t s '  and producers' knowledge systems, a concern 
whose importance some station-based s c i e n t i s t s  scarce ly  seem t o  
recognize.  
There is an expanding and remarkable l i t e r a t u r e  concerning 
t h e  management of t h e  in t e r f ace .  A c a l l  by The Population 
Council i n  1985 f o r  papers touching on t h e  sub jec t ,  produced 72 
responses;  8 of t hese  w i l l  be p u b l i s h e d  a s  case s t u d i e s  i n  1986 
u n d e r  t h e  Intrahousehold Dynamics and Farming Systems Research 
and Extension Case S tud ie s  Project.  
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5 Measuring Impacts 
5.1 What Is t h e  Debate About? 
Measuring impacts on women of t echn ica l  change i n  ag r i -  
c u l t u r e  i s  a more than usual ly  content ious exerc ise ,  no t  l e a s t  
because  t h e r e  a r e  t h o s e  who b e l i e v e  i t  t o  be d i v i s i v e  and i n  a 
sense a n a l y t i c a l l y  meaningless. Nor i s  it easy -0 o r  perhaps 
d e s i r a b l e  -- t o  s epa ra t e  normative and a s c r i p t i v e  d e f i n i t i o n s  of  
what is an acceptable  outcome f o r  women from o the r  measures, 
aga ins t  which p o s i t i v e  or  negative impacts m i g h t  be more 
"objectively" e s t i m a t e d .  
So i t  i s  n e c e s s a r y t o  c l a r i f y  what t h e  d e b a t e o v e r t h e  
impact on women of t echn ica l  change i n  a g r i c u l t u r e  is -- and is 
not -- about. I t  i s  not contended t h a t  a l l  impact over t h e  p a s t  
f i v e  decades has been adverse f o r  women nor t h a t  a l l  adverse 
impacts have been t h e  result ,  d i r e c t  o r  i n d i r e c t ,  of t h e  
innovations developed by t h e  I A R C s  nor t h a t  a l l  adverse impacts 
have been uniformly bad f o r  a l l  women i r r e s p e c t i v e  of c l a s s  o r  
o the r  considerat ions.  On t h e  o ther  hand, t h e  evidence i s  s t rong  
t h a t  technica l  change i n  food cropping, assoc ia ted  w i t h  higher  
c a p i t a l  i n t e n s i t i e s ,  g r e a t e r  mechanization of production and 
Post-harvest  operat ions,  t h e  in t roduct ion  of exogenous knowledge, 
and t h e  development of crops and v a r i e t a l  c h a r a c t e r i s t i c s  geared 
t o  t h e  requirements of commercial commodity production, has been 
accompanied by changes which women experience i n  unique ways; 
t h a t  some of these  changes seem t o  have done l i t t l e  t o  augment 
t h e i r  l ive l ihoods ,  however g rea t ly  t h e  aggregate da ta  show 
"household" o r  "family" welfare  t o  have increased; and, t h e y  may 
i n  c e r t a i n  cases  have undermined women's l i ve l ihoods  o r  made them 
harder t o  bear. 
The uniqueness of women's experience l i e s  i n  t h e  c e n t r a l  
recogni t ion t h a t  i n  general  (1 )  women's access t o  resources  and 
Income I s  constrained i n  na ture  and i n t e n s i t y  by a d d i t i o n a l  
44 
f a c t o r s  which  do  n o t  a f f e c t  men; and  (2) women's r o l e s  i n  
p r o d u c t i o n ,  c o n s u m p t i o n  and  exchange  a r e  l i n k e d  t o  f a m i l y  w e l f a r e  
and  s u r v i v a l  i n  ways w h i c h  men's a r e  n o t ;  a n d  it f o l l o w s  ( 3 )  t h a t  
women shape  and  r e s p o n d  t o  p r o d u c t i o n ,  t r a d e  and  c o n s u m p t i o n  
o p p o r t u n i t i e s  wh ich  o n l y  p a r t i a l l y  o v e r l a p  w i t h  o t h e r  f a m i l y  
members' o p p o r t u n i t i e s .  Given  these d i f f e r e n t i a l s ,  it would ,  
i n d e e d ,  be s u r p r i s i n g  i f  t e c h n i c a l  change i n  a g r i c u l t u r e  were t o  
h a v e  a s i m i l a r  impact on men and women. 
Yet if there  a r e  f a c t o r s  which  p e r m i t  d i s c u s s i o n  of g e n e r a l  
impacts  on women qua women, there  a re  o t h e r s  w h i c h  s u g g e s t  
c a r e f u l  d i s c r i m i n a t i o n  i s  needed  between women i n  d i f f e r i n g  
c i r c u m s t a n c e s .  S t i l l  a t  a h i g h  l e v e l  o f  a g g r e g a t i o n ,  i t  m i g h t  be 
u s e f u l ,  f o r  example, t o  d i s t i n g u i s h  between impacts on  women a s  
wage earners ,  c u l t i v a t o r s  and  c o n s u m e r s  or, geograph ica l ly ,  on  
women a s  wage earners  i n  Asia, on women a s  p r o d u c e r s  i n  Sub- 
Saharan Africa and  on women a s  urban r e s i d e n t s  i n  much of  L a t i n  
America o r ,  if t h e  f o c u s  of t h e  debate i s  t h e  a l l e v i a t i o n  of 
p o v e r t y ,  t o  d i s t i n g u i s h  between impac t s  on  women i n  l a n d e d  and  
l a n d l e s s  h o u s e h o l d s ,  n o t i n g  t h a t  women a r e  o v e r - r e p r e s e n t e d  among 
t h e  poor and ,  as a c o r o l l a r y ,  t h a t  t h e  lower t h e  income  c lass ,  
t h e  h i g h e r  t h e  i n c i d e n c e  o f  h o u s e h o l d s  headed by women. W i t h i n  
c a t e g o r i e s  s u c h  a s  these,  i t  i s  p r o b a b l y  u s e f u l  t o  d i s t i n g u i s h  
f u r t h e r  between t h e  f o l l o w i n g  k i n d s  o f  impact :  t h o s e  which  have 
come. a b o u t  t h r o u g h  o p p o r t u n i t i e s  f o r e g o n e ;  d i r e c t  e f f e c t s  l i n k e d  
t o  t h e  specif ics  o f  v a r i e t a l  c h a r a c t e r i s t i c s ;  i n d i r e c t  effects  
m e d i a t e d  t h r o u g h  women's p o s i t i o n s  w i t h i n  h o u s e h o l d  and  f a m i l y  
s t r u c t u r e s ;  and ,  i n d i r e c t  e f fec ts  mediated t h r o u g h  t h e  p o s i t i o n  
o f  women i n  t h e  wide r  s o c i e t y .  
5.2 Presumed Effects of Omiss ion  
I n  a s  f a r  a s  i t  i s  j u s t i f i a b l e  t o  p r e s u m e  t h a t  U k d o i n g  
s o m e t h i n g  w i l l  h a v e  had c o n s e q u e n c e s ,  t h e  f o l l o w i n g  e f f ec t s  o f  
p a s t  i n s e n s i t i v i t i e s  t o  gende r  c a n  be p o s t u l a t e d :  
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p r o d u c t i o n  f o r e g o n e  i n  h o u s e h o l d  and  backyard g a r d e n s ,  
t h r o u g h  n e g l e c t  of t h e i r  p r e s e n t  and  p o t e n t i a l  c o n t r i b u t i o n  
t o  o u t p u t ,  l i v e l i h o o d s ,  and income,  
p r o d u c t i o n  and  added  v a l u e  i n  p r o c e s s i n g  f o r e g o n e  t h r o u g h  
n e g l e c t  of f o o d s t u f f s  w h i c h  a r e  n o t  w o r l d  t r a d e  commodities 
b u t  w h i c h  reach u r b a n  c o n s u m e r s  t h r o u g h  i n f o r m a l  markets o r  
which  a re  consumed m a i n l y  w i t h i n  p r o d u c i n g  h o u s e h o l d s  o r  
l o c a l  n e i g h b o r h o o d s ,  
l o s s  of knowledge c o n c e r n i n g  women's s e e d  and  s tock  
s e l e c t i o n  c r i t e r i a ,  h u s b a n d r y  p r a c t i c e s  and  e n v i r o n m e n t a l  
management,  s t o r a g e  t e c h n i q u e s  and  t r a n s f o r m a t i o n  of biomass 
i n t o  e d i b l e  food, and  
o p e n i n g  of new o r  w i d e n i n g  of e x i s t i n g  g a p s  i n  t h e  produc-  
t i v i t y  of male a n d  female l a b o r  and  i n  t h e  c a p i t a l i z a t i o n  of 
male and  female l a b o r  power, p a r t l y  t h r o u g h  i n a p p r o p r i a t e  
d e s i g n  c h a r a c t e r i s t i c s  of m a c h i n e r y ,  p a r t l y  t h r o u g h  t h e  
choice of t a s k s  t o  be mechan ized ,  and  p a r t l y  t h r o u g h  g e n d e r  
b i a s  i n  research and  e x t e n s i o n  c o n t a c t ,  t r a i n i n g  a n d  t h e  
a l l o c a t i o n  of t o o l s  and  equ ipmen t .  
Direct Effects 
Direct e f f ec t s  flow from t h e  c h a r a c t e r i s t i c s  of p l a n t  
m a t e r i a l  and  l i v e s t o c k .  The f o l l o w i n g  e x a m p l e s  i l l u s t r a t e  t hese  
k i n d s  of effects :  
( 1 )  I n  Malawi, a l m o s t  30 percent o f  a l l  farm h o u s e h o l d s  a r e  
headed  by  women, o v e r  4 0  p e r c e n t  o f  a l l  f a r m s  o f  h a l f  a 
hectare  o r  l e s s  a re  opera ted  by women and over t w o - t h i r d s  of 
a l l  f u l l - t i m e  food farmers w o r k i n g  on t h e i r  own h o l d i n g s  a r e  
women (Kydd and  C h r i s t i a n s e n ,  1982). The major t h r u s t  of 
improved  g e n e t i c  t e c h n o l o g y ,  e x t e n s i o n ,  farmer t r a i n i n g ,  
i n p u t  s u p p l y  and  m a r k e t i n g  s u p p o r t  h a s  been  on  h y b r i d  d e n t  
t y p e s  of maize y e t  o n l y  s l i g h t l y  o v e r  3 p e r c e n t  of t h e  
c r o p p e d  a rea  I s  p l a n t e d  t o  d e n t  h y b r i d s  ( a p p r o x i m a t e l y  3.5 
p e r c e n t o f a l l m a i z e p l o t s ) ,  w h i c h  a r e  g r o w n  m a i n l y  a s  a 
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cash crop. The major food s t a p l e  is made u p  of t r a d i t i o n a l  
f l i n t  t y p e s  which produce a f i n e  w h i t e  f l o u r  and a r e  e a s i e r  
t o  process than dent h y b r i d s  u s i n g  domest ical ly  a v a i l a b l e  
technology. 
I n  E t h i o p i a ,  a d a i r y c o w b r e e d i n g p r o g r a m h a d  a s  i t s  
ob jec t ive  h i g h e r  m i l k  y i e l d s  through b e t t e r  feed conversion, 
a l l i e d  t o  new feeds tuf fs .  One consequence was t h a t  t h e  
t e x t u r e  and composikion of t h e  dung changed, making it l e s s  
s u i t a b l e  f o r  dung cakes,  t h e  main l o c a l  source of cooking 
f u e l  and an important source of female income. 
I n  p a r t s  of t h e  Northern and Luapula provinces of Zambia, 
where cassava leaves  a r e  t h e  main and sometimes t h e  only 
dark green l e a f  vegetable,  women a r e  well-acquainted w i t h  
t h e  s u i t a b i l i t y  and seasonal  p a l a t i b i l i t y  of l o c a l  v a r i e t i e s  
a s  a fresh l e a f  vegetable,  t h e  l e a f  d r y i n g  q u a l i t i e s ,  and 
ease of ha rves t  ( r e l a t e d  t o  h e i g h t ) .  Exotic v a r i e t i e s  
promoted f o r  t h e i r  s t a r c h  y i e l d  a r e  t a l l  i n  s t a t u r e ,  do no t  
provide comparable l e a f  y i e l d s  nor a r e  t h e  leaves  considered 
a s  p a l a t a b l e  a s  l o c a l  v a r i e t i e s .  
M V s  u s u a l l y  have uniform maturity:  t h e  displacement of 
staggered harves t ing  usua l ly  inc reases  female l abor  peaks 
r e l a t i v e  t o  male l abor  peaks a n d ,  where markets and incomes 
a r e  inadequate and seasonal ,  make year-round food management 
l e s s  easy. 
I n d i r e c t  E f f e c t s  Mediated through t h e  Household 
The rules governing t h e  intrahousehold a l l o c a t i o n  of 
resources  and outputs ,  t h e  na tu re  of production and consumption 
of goods and s e r v i c e s  w i t h i n  households and t h e  d i f f e r e n t  modes 
Of interhousehold and market t r a n s a c t i o n s  c a r r i e d  o u t  by men and 
women a r e  poorly documented b u t  t h e  fol lowing example i l l u s t r a t e s  
how these migh t  i n t e r a c t  w i t h  t echn ica l  changes i n  ag r i cu l tu re .  
47 
Recommendat ions c a l l i n g  f o r  a d d i t i o n a l  l a b o r  i n p u t  f o r  t a s k s  
which  a r e  f e m a l e - s p e c i f i c ,  i n  l a n d e d  h o u s e h o l d s  a r e  l i k e l y  t o  
i n c r e a s e  u n p a i d  female l a b o r  and  i n c r e a s e  women's w o r k i n g  
h o u r s / d a y ,  s o m e t i m e s  a t  t h e  e x p e n s e  of  women's own p r o d u c t i o n  o r  
income o p p o r t u n i t i e s .  If t h e n  t h e y  do  l ead  t o  a r e l a t i v e  
i n c r e a s e  i n  i n c o m e  received by t h e  m a l e h e a d  a t  t h e  e x p e n s e  o f  
income r e c e i v e d  by women, t h e y  may be  a s s o c i a t e d  w i t h  a l o s s  o f  
f a m i l y  w e l f a r e .  I n  l a b o r i n g  h o u s e h o l d s ,  s u c h  r e c o m m e n d a t i o n s  may 
l e a d  t o  i n c r e a s e d  market demand f o r  f e m a l e  l abo r  ( w h i c h  may 
e n t a i l  l e s s  a d e q u a t e  p e r f o r m a n c e  o f  d o m e s t i c  d u t i e s  a n d / o r  l o n g e r  
female w o r k i n g  days), ,  l o s s  o f  p r o d u c t i o n  p o t e n t i a l  a s  f e m a l e  
l a b o r  p e a k s  s h a r p e n ,  o r  t h e  r a p i d  s u b s t i t u t i o n  w i t h  (ma le -  
o p e r a t e d )  m a c h i n e s  o r  c h e m i c a l s .  Or t h e y  m i g h t  s i m p l y  n o t  be 
f o l l o w e d ,  w i t h  c o n s e q u e n t  waste o f  g e n e t i c  p o t e n t i a l  ( S h a p i r o ,  
1978). 
5 . 5  I n d i r e c t  Effects  Mediated t h r o u g h  t h e  Wide S o c i e t y  
Because  women's r o l e s ,  s t a t u s ,  r e s p o n s i b i l i t i e s  a n d  l i f e  
e x p e r i e n c e  a r e  u n i q u e l y  d i f f e r e n t  from men's,  t h e  f o l l o w i n g  k i n d s  
o f  i n d i r e c t  e f f ec t s  c a n  be a n t i c i p a t e d :  
( 1 )  Access t o  and t h e  i n c e n t i v e  s t r u c t u r e s  p r o v i d e d  by 
p r o d u c t i o n  and  p o s t - h a r v e s t  services a r e  u s u a l l y  experienced 
d i f f e r e n t l y  by men and women i n  any  income c l a s s ,  e.g., 
where m a r k e t i n g  c o o p e r a t i v e s  demand l a n d  t i t l e s  a s  a 
c o n d i t i o n  f o r  membersh ip ;  where banks  demand t h e  s e c u r i t y  of 
a male g u a r a n t o r  b e f o r e  women a r e  e l i g i b l e  f o r  l o a n s ;  where 
women a s  t h e  chief  o p e r a t o r s  of an e n t e r p r i s e  s u c h  a s  
d a i r y i n g  would p r e f e r  d i s t r i b u t i o n  o f  d a i r y  c o o p e r a t i v e  
P r o f i t s  i n  t h e  f o r m  o f h i g h e r  m i l k  p r i c e s b u t m e n  a s  s h a r e -  
h o l d e r s  or o f f i c e  h o l d e r s  i n  t h e  c o o p e r a t i v e  would prefer 
d i s t r i b u t i o n  i n  t h e  fo rm o f  h i g h e r  d i v i d e n d s  o r  s a l a r i e s .  
(2) P r o d u c t i o n  and  a d o p t i o n  i n c e n t i v e s  a r e  o f t e n  misdirected,  
e.g., where h i g h e r  y i e l d s  c a n  be  o b t a i n e d  i n  i r r i g a t e d  r i ce  
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by correct d e p t h  of  p l a n t i n g  and  h i r e d  women p r o v i d e  mos t  of 
t h e  p l a n t i n g  l a b o r  b u t  ( a )  t r a i n i n g  i n  p l a n t i n g  t e c h n i q u e  is 
p r o v i d e d  t o  men as t e n a n t s  o r  l a n d o w n e r s  and ( b )  p l a n t i n g  
l a b o r  i s  p a i d  by t h e  number o f  s e e d l i n g s  o r  area p l a n t e d ;  
where i n c e n t i v e  p r ices  a r e  p a i d  o u t  t o  male heads  o f  house-  
h o l d  registered w i t h  t h e  m a r k e t i n g  o r g a n i z a t i o n  b u t  m o s t  o r  
a l l  o f t h e  w o r k  i s  p r o v i d e d b y  women i n  t h e  f a m i l y ;  where 
i n f o r m a t i o n  and  advice i s  p r o v i d e d  t h r o u g h  male e x t e n s i o n  
s t a f f  t o  men  i n  a r e a s i n  w h i c h  women a r e  p r o d u c e r s  i n  t h e i r  
own r i g h t  o r  i m p o r t a n t  performers o f  key  t a s k s .  
( 3 )  The s o c i a l  o r g a n i z a t i o n  o f  p r o d u c t i o n  o f t e n  i s  mod i f i ed ,  a s  
i n  s e t t l e m e n t  o r  i r r i g a t i o n  schemes, t o  t a k e  a d v a n t a g e  of 
scale  economies and  crop s p e c i a l i z a t i o n  and  t o  m a x i m i z e  
marke ted  o u t p u t  b u t  may l ead  to:  loss of female r i g h t s  t o  
l a n d  u s e ,  d r i v i n g  female h o u s e h o l d  heads  o n t o  marginal  o r  
f r a g i l e  l a n d ;  loss o f  f e m a l e  income  i n  male-headed  
h o u s e h o l d s ;  i n c r e a s e  i n  t h e  i n s e c u r i t y  o f  women v u l n e r a b l e  
t o  d i v o r c e  o r  loss o f  s p o u s e ;  l e s s  v a r i e d  h o u s e h o l d  d i e t ;  
i n c r e a s e  i n  u n p a i d  female f a m i l y  l a b o r .  
5.6 S t a t i s t i c s  and t h e  B l a c k  Box Approach 
Researchers a t  t h e  centers,  i n  common w i t h  many o thers ,  have 
t a k e n  a "black box" approach t o  h o u s e h o l d s ,  c o l l e c t i n g  and  
a n a l y z i n g  da t a  on a s s u m p t i o n s  t h a t  t h e  household  
o r  f a m i l y  i s  a homogeneous u n i t  w i t h  no  s i g n i f i c a n t  i n t e r n a l  
d i f f e r e n t i a t i o n  between members. Recent research h a s  shown, 
however ,  t h a t  women, and  n o t  o n l y  men, make i n d i v i d u a l  maximum 
r e t u r n s  t o  i n v e s t m e n t  c a l c u l a t i o n s  w i t h i n  t h e  h o u s e h o l d  and t h a t  
n e g o t i a t i n g  models m i g h t  p r o v i d e  a more a c c u r a t e  p i c t u r e  o f  
domestic domain  p r o d u c t i o n  and c o n s u m p t i o n  r e l a t i o n s  ( J o n e s ,  
1982; B u r f i s h e r  and  H o r e n s t e i n ,  1985) .  
I 
F u r t h e r m o r e ,  u n t i l  r e c e n t l y ,  n e i t h e r  d i f f e r e n t i a l  impacts  o n  
I n d i v i d u a l s  w i t h i n  t h e  h o u s e h o l d  n o r  i n t r a h o u s e h o l d  v a r i a t i o n s  as 
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a s o u r c e  of p r o d u c t i o n  v a r i a t i o n  h a v e  b e e n  p e r c e i v e d  a s  i m p o r t a n t  
t o  t h e  t a s k  of t e c h n o l o g y  g e n e r a t i o n  and  i n n o v a t i o n .  Researchers 
h a v e  been  e n c o u r a g e d  i n  t h e i r  b lack  box a p p r o a c h  by t h e  unde r -  
e n u m e r a t i o n  of women, a s  c u l t i v a t o r s ,  l a b o r e r s  and  d e c i s i o n =  
makers, i n  o f f i c i a l  c e n s u s e s  and  s u r v e y s  ( B u v i n i c  and  Y o u s s e f ,  
1978; R e c c h i n i  d e  L a t t e s  and  Wainerman,  1982). 
Researchers h a v e  r e l i ed  on s u r v e y  and  c e n s u s  d a t a  a s  
r e p r e s e n t i n g  o b j e c t i v e  q u a n t i t i e s  ( w i t h i n  known degrees of 
a c c u r a c y ) .  The claim of s u c h  s t a t i s t i c a l  i n s t r u m e n t s  t o  
o b j e c t i v i t y  h a s  b e e n  c h a l l e n g e d  by a n a l y s i s  of t h e  w o r d i n g  of 
q u e s t i o n n a i r e s ,  d e f i n i t i o n s ,  measu remen t  and  e v a l u a t i o n  t o o l s  and  
of i m p l e m e n t a t i o n  p r o c e d u r e s ,  a l l  of which  t y p i c a l l y  a r e  gende r -  
b iased  t o  t h e  e x t e n t  t o  which t h e y  a r e  n o m i n a l l y  g e n d e r - n e u t r a l  
( I C R W ,  1980). The r e l a t i v e  e x c l u s i o n  of women from t h e  p u b l i c  
domain  and  male n o r m a t i v e  v a l u e s  c l e a r l y  h a v e  p l a y e d  and  c o n t i n u e  
t o  p l a y  t h e i r  p a r t  (Ay and  Ndeke, 1984; B e n a r i a ,  1980) .  
However, a l t h o u g h  much of t h e  p u b l i c l y  a v a i l a b l e  e v i d e n c e  of 
impacts  i s  n o t  r e a d i l y  access ib l e  and  some i s  o f  d u b i o u s  
p rovenance ,  it i s  by n o  means so i n a d e q u a t e  o r  u n r e l i a b l e  t h a t  n o  
s u m m a r y  e s t i m a t e c a n b e  made. Here i s n o t  t h e  p l a c e  t o  a t t e m p t  a 
t h o r o u g h g o i n g  r e v i e w  and  e x h a u s t i v e  c i t a t i o n  o f  s o u r c e s ;  what  i s  
p r e s e n t e d  a r e  t h e  p o i n t s  on w h i c h  t h e r e  w o u l d  a p p e a r  t o  be a n  
e m e r g i n g  c o n s e n s u s  w i t h  r e f e r e n c e  t o  key  mater ia l .  W i t h i n  t h i s  
l i m i t a t i o n ,  it i s  s t i l l  n e c e s s a r y  t o  p o i n t  o u t  t h a t  s i n c e  t h e  
p a r t i c i p a t i o n  of women i s  e x t e n s i v e ,  many-sided,  h i g h l y  v a r i a b l e  
i n  i t s  d e t a i l s  a c r o s s  geographic  and  s o c i a l  b o u n d a r i e s  and  
u s u a l l y  p o o r l y  recorded i n  r o u t i n e l y  co l l ec t ed  s t a t i s t i c s ,  t h e  
p i c t u r e  which emerges i s  f a r  from s i m p l e  o r  complete. 
Moreover ,  u n e q u i v o c a l  c o m p o s i t e  m e a s u r e s  o f  n e g a t i v e  o r  
p o s i t i v e  impact  a r e  e s p e c i a l l y  hard  t o  cons t ruc t ,  p a r t l y  b e c a u s e  
women do n o t  form a homogeneous c a t e g o r y  and  may h a v e  c o n f l i c t i n g  
i n t e r e s t s ,  p a r t l y  b e c a u s e  women's m u l t i p l e  r o l e s  a s  p r o d u c e r s ,  
u n p a i d  f a m i l y  l a b o r e r s ,  wage workers and  food m a n a g e r s  may mean 
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t h a t  change h a s  v a r i e d  impact s  i n  each sphere ,  and p a r t l y  because  
changes  i n  t h e i r  a c c e s s  t o  and c o n t r o l  over  r e s o u r c e s ,  o u t p u t s  
and income may be masked by broader a d j u s t m e n t s  over time i n  t h e  
domestic and s o c i a l  o r g a n i z a t i o n  o f  product ion ,  t r a d e  and 
consumption. 
5 1  
6 The Impact o f  T e c h n i c a l  Change i n  A g r i c u l t u r e  
on Women i n  A s i a  
6.1 Female  Income and Wage Work 
T h e  i m p a c t  o f  M V s  i n  A s i a  i s  i n t i m a t e l y  l i n k e d  t o  t h e  on-  
g o i n g  c h a n g e s  i n  employment  and i n c o m e - e a r n i n g  o p p o r t u n i t i e s  and  
t h e  m a r g i n a l i z a t i o n  of sma l l  p r o d u c e r s .  While  a g g r e g a t e  food 
s e c u r i t y  and  c o n s u m p t i o n  g o a l s  a r e  b e i n g  met t h r o u g h  i n t e n s i f i e d  
p r o d u c t i o n  i n  a r eas  of h i g h  p o t e n t i a l ,  l i v e l i h o o d  p o t e n t i a l s  f o r  
t h e  p o o r  m a j o r i t y  do  no t  seem t o  h a v e  been s i g n i f i c a n t l y  enhanced  
and  i n  cer ta in  c a s e s  may even  have  been undermined.  A l though  it 
i s  o f t e n  a r g u e d  t h a t  M V s ,  improved  p rac t i ces  and  
m e c h a n i z a t i o n  of p r o d u c t i o n  t a s k s  have i n c r e a s e d  f e m a l e  employ- 
m e n t  o p p o r t u n i t i e s  i n  Asia, b o t h  b e c a u s e  t h e y  increase t h e  demand 
f o r  sex-specific t a s k s  and b e c a u s e  t h e y  a l l o w  f o r  h ighe r  c r o p p i n g  
i n t e n s i t i e s  a n d  t h e  s p r e a d i n g  o f  l a b o r  demand, t h e  empi r i ca l  
ev idence  does n o t  i n d i c a t e  t h a t  female Incomes  o r  wage work have 
been  s u s t a i n e d  a t  a n y t h i n g  l i k e  a s u f f i c i e n t  level.  
The S o u t h  Asian evidence, t h o u g h  p a t c h y ,  i n  f a c t  s u g g e s t s  
t h a t  h o u s e h o l d s  a r e  becoming i n c r e a s i n g l y  d e p e n d e n t  on female 
income, n o t  o n l y  i n  t h e  r i s i n g  numbers  o f  h o u s e h o l d s  headed by 
women ( a n  e s t i m a t e d  15 percent  i n  A s i a )  b u t  a l s o  i n  p o o r  l a n d l e s s  
and  m a r g i n a l  p r o d u c e r  h o u s e h o l d s  i n  which  female income makes a s  
l a r g e  o r  even  h i g h e r  c o n t r i b u t i o n  t o  t o t a l  income than  male 
( J i g g i n s ,  1985; Begum, 1985). I n  Bangladesh, c e r t a i n l y ,  r i s i n g  
l a n d l e s s n e s s ,  t h e  s e v e r i t y  o f  s e a s o n a l  e f f ec t s  a n d  f a l l i n g  r e a l  
wages seem t o  be d i r ec t  c a u s e s  of  i n c r e a s i n g  f e m a l e  l abo r  
p a r t i c i p a t i o n ,  expressed b o t h  i n  numbers  o f  f e m a l e  w o r k e r s  and  
t h e  l abor  h o u r s  s u p p l i e d  per worke r  (Begum and G r e e l e y ,  1979) .  
Data f r o m  t h e  B a n g l a d e s h  Bureau o f  S t a t i s t i c s  on  l a b o r  force 
p a r t i c i p a t i o n ,  1975, and from t h e  Benchmark S u r v e y  car r ied  out  i n  
1977-78 by t h e  National F o u n d a t i o n  f o r  Research on  Human R e s o u r c e  
Development  (Dhaka) p r o v i d e  t h e  s t a t i s t i c a l  base f o r  a f i v e f o l d  
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c l a s s i f i c a t i o n  o f  women's l abo r  p a r t i c i p a t i o n  i n  B a n g l a d e s h  by 
h o u s e h o l d  t y p e :  ( a )  female-headed  h o u s e h o l d s ,  (b )  l a n d l e s s  
h o u s e h o l d s ,  (c )  small-scale c u l t i v a t o r  h o u s e h o l d s ,  ( d )  l a r g e -  
s ca l e  c u l t i v a t o r ,  t rader  and  p a r a - p r o f e s s i o n a l  h o u s e h o l d s  and  
(e) t e n a n t  h o u s e h o l d s .  Some o f  t h e  women i n  c a t e g o r i e s  ( a )  and  
(b )  a r e  d e s t i t u t e ;  t h e y  c o n s t i t u t e  a b o u t  15 p e r c e n t  o f  a l l  r u r a l  
women and a r e  d e p e n d e n t  on b e g g i n g ,  c a s u a l  l a b o r i n g  and  food- fo r -  
work. O t h e r  women from ca tegor ies  ( a )  and  (b )  and  women f r o m  
h o u s e h o l d s  i n  c a t e g o r i e s  (c)  and  (e)  c o n s t i t u t e  a b o u t  70  p e r c e n t  
of a l l  r u r a l  women. Such h o u s e h o l d s  u s u a l l y  d o  n o t  h i r e  i n  l abo r  
b u t  t h e  women u n d e r t a k e  a g r i c u l t u r a l  work o u t s i d e  t h e  h o u s e h o l d ,  
m o s t l y  i n  p o s t - h a r v e s t  p rocess ing ,  a g a i n s t  payment  i n  cash  o r  
k ind .  Some 15 p e r c e n t  o f  t h e  t o t a l  h i r e d  female l a b o r ,  however ,  
comes f rom c a t e g o r y  ( d )  h o u s e h o l d s .  
I n  g e n e r a l ,  t h e  percentage o f  women i n  Bangladesh e n t e r i n g  
t h e  l a b o r  marketseemstobeinversely r e l a t e d  t o t h e  l e v e l  o f  
h o u s e h o l d  income;  there  a r e  a l s o  s t r o n g  i n d i c a t i o n s  t h a t  female 
p a r t i c i p a t i o n  i n  p r o d u c t i v e  a c t i v i t i e s  w i t h i n  t h e  h o u s e h o l d  is  
i n v e r s e l y  r e l a t e d  t o  t h e  l e v e l  o f  h o u s e h o l d  income. However,  
m i c r o s t u d i e s  s u g g e s t  a c u t o f f  p o i n t  be low which  t h e  p o o r e s t  
women w i t h o u t  access t o  a n y t h i n g  b u t  t h e  s i m p l e s t  h o u s e h o l d  
e q u i p m e n t  may be f o r c e d  i n t o  p e r i o d i c  d i s t ress .  There  a r e  a l s o  
i n d i c a t i o n s  t h a t  s e a s o n a l i t y  e f f e c t s  have d i f fe ren t  i m p a c t  on 
women i n  d i f f e r e n t  h o u s e h o l d  c a t e g o r i e s ;  o t h e r w i s e  l e s s  a c t i v e  
women i n  h i g h e r  income h o u s e h o l d s  j o i n  i n  a g r i c u l t u r a l  work 
o u t s i d e  t h e  h o u s e h o l d  d u r i n g  peak  l a b o r  demand s e a s o n s ,  f o r  
example,  w h i l e  t h e  w o r k i n g  day  of women i n  c u l t i v a t o r  h o u s e h o l d s  
t o o  p o o r  t o  h i r e  i n  a d d i t i o n a l  female l a b o r  is e x t e n d e d .  
Given  s u c h  p a t t e r n s  a s  t hese ,  t h e  i n c i d e n c e  of p o v e r t y  i n  
s o c i e t y  a s  a whole would a p p e a r  t o  be  h i g h l y  s e n s i t i v e  t o  c h a n g e s  
i n  female wage l a b o r  o p p o r t u n i t i e s .  Adverse c h a n g e s  c a r r y  a h i g h  
s o c i a l  cos t  b u t  a l s o  h a v e  v e r y  d i r e c t  s p e c i a l  c o s t s  f o r  women. 
F o r  e x a m p l e ,  a s  a s t u d y  o f  r u r a l  p o v e r t y  i n  Asia n o t e d  f o r  I n d i a  
t h a t  t h e  n u t r i t i o n a l  l eve l s  o f  l a n d l e s s  women were f o u n d  t o  b e  so 
53 
low i n  o n e  s u r v e y  t h a t  t h e y  l o s t  twice a s  many c h i l d r e n  a s  women 
from l a n d e d  h o u s e h o l d s  (Rosenbe rg  and  Rosenberg ,  1978, p. 17). 
I n  a d d i t i o n ,  i n t r a h o u s e h o l d  a l l o c a t i v e  b i a s  i n  f o o d  d i s t r i b u t i o n  
and  h e a l t h  care  (Lev inson ,  1974; Agarwal ,  1985, p. 326) i n  some 
r e g i o n s  s u g g e s t s  t h a t  h i g h e r  farm p r o d u c t i v i t y  s& o r  h i g h e r  
holasahold i ncome  w i l l  n o t  n e c e s s a r i l y  l ead  t o  b e t t e r  d i e t s  o r  
h i g h e r  wel fa re  f o r  females. 
To what e x t e n t  h a v e  t hese  p a t t e r n s  b e e n  b r o u g h t  a b o u t  by, 
i n t e n s i f i e d  i n  sca le  o r  d e p t h ,  o r  a t  l e a s t  a s soc ia t ed  i n  t ime 
w i t h  t e c h n i c a l  change  i n  a g r i c u l t u r e ?  
6.2 I m p a c t  of T e c h n i c a l  Change i n  P r o d u c t i o n  Techno logy  on  
Women's P a i d  and  Unpaid Work i n  P r o c e s s i n g  
Data from I n d i a  g i v e  some i n d i c a t i o n  of how t h e  i n t r o d u c t i o n  
of M V s  m i g h t  be i n t e n s i f y i n g  and  a c c e l e r a t i n g  i m m i n e n t  forces  of  
r u r a l  female p a u p e r i z a t i o n .  A s  e a r l y  a s  1951, t h e  A l l - I n d i a  
Census  Report  d r e w  a t t e n t i o n  t o  t h e  r e l a t i v e  l a c k  of new employ- 
ment  o p p o r t u n i t i e s  f o r  women a s  a g r i c u l t u r a l  c h a n g e  g a t h e r e d  pace 
w h i l e  more r e c e n t  s t u d i e s  h a v e  emphas ized  t h a t  t h e  i n c r e a s e d  
f i n a n c i a l  i n t e n s i v e n e s s  of  MVs p u t s  s u c h  a premium on money 
i n c o m e s  t h a t  women who f o r m e r l y  were u n p a i d  h o u s e h o l d  workes a r e  
b e i n g  s e n t  o u t  t o  work a s  wage l a b o r e r s ;  a s  female employment  
O p p o r t u n i t i e s  c o n t i n u e  t o  s h r i n k  i n  p r o p o r t i o n  t o  t hose  s e e k i n g  
work, women a r e  w o r k i n g  l o n g e r  h o u r s  a n d / o r  a t  lower r a t e s  of pay 
( G O U g h ,  19778 1982) .  
P e r h a p s  t h e  m a j o r i t y  of r u r a l  women i n  S o u t h  Asia l i v e  i n  
h o u s e h o l d s  w i t h  i n s u f f i c i e n t  i ncome  t o  command s i g n i f i c a n t l y  
be t te r  d i e t s  t h e o r e t i c a l l y  made a v a i l a b l e  by t h e  s u b s t a n t i a l  
i n c r e a s e s  i n  o u t p u t  a c h i e v e d  i n  t h e  i r r i g a t e d  r i c e  and  w h e a t  
areas. They  a l s o  face  r u r a l  employment  marke ts  i n  which  r e a l  
wages f o r  f e m a l e  labor a r e  s t a t i c  or f a l l i n g ,  t h e  r a n g e o f t a s k s  
o p e n  t o t h e m  I s n a r r o w i n g  a n d ,  d e s p i t e  i n c r e a s e  s i n  a n d  a l e s s  
s e a s o n a l  p a t t e r n  of demand t h r o u g h  h i g h e r  c r o p p i n g  i n t e n s i t i e s  i n  
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i r r i g a t e d  a r e a ,  employment  o p p o r t u n i t i e s  a r e  f a i l i n g  t o  keep  p a c e  
w i t h  p o p u l a t i o n  g r o w t h  (Sen, 1982).  W i t h i n  t h i s  b r o a d  p i c t u r e ,  
g e o g r a p h i c  v a r i a t i o n s  i n  p r o d u c t i o n  p a t t e r n s  and l a n d  u s e  a r e  
a s s o c i a t e d  w i t h  r e g i o n a l l y  d i s t i n c t  p a t t e r n s  i n  t h e  s c a l e  and 
i n t e n s i t y  o f  demand a n d  s u p p l y  f o r  female l a b o r  (Sen ,  1985). 
A t  h i g h e r  h o u s e h o l d  income  levels ,  a l t h o u g h  p r o d u c t i v i t y  
g a i n s  may a l low women i n  t h e  f a m i l y  t o  be  w i t h d r a w n  f rom f i e l d  
l a b o r  f o r  s t a t u s  r e a s o n s ,  t h e i r  work load  d o e s  n o t  n e c e s s a r i l y  
t h e r e b y  decrease s ince  p r e p a r i n g  and  c o o k i n g  food  f o r  h i r e d  f i e l d  
w o r k e r s  and compound-based c r o p  p r o c e s s i n g  may add t o  r a t h e r  t h a n  
r e d u c e  t h e i r  u n p a i d  w o r k l o a d  ( A g a r w a l ,  1985). On t h e  o t h e r  hand ,  
t h e  h i r i n g - i n  of l a b o r  and  m e c h a n i z a t i o n  may s u b s t i t u t e  f o r  t h e  
t ime o f  women f a m i l y  members i n  w a y s  wh ich  f r ee  them fo r  spec ia l -  
i z a t i o n  i n  t r a d i n g  o r  o t h e r  b u s i n e s s .  
I n d e e d ,  t h e  a l l o c a t i v e  t e n s i o n  between t h e  i m p u t e d  v a l u e  and  
c o s t  o f  women's l a b o r  t ime s p e n t  on i n t r a h o u s e h o l d  a g r i c u l t u r a l  
w o r k  a n d  i t s  c a s h  o r  m a r k e t  v a l u e  a n d  c o s t ,  f o r  h o u s e h o l d s  a t  
d i f f e r e n t  l e v e l s  o f  i ncome ,  u n d e r l i e s  much o f  t h e  a n a l y s i s  o f  
A s i a n  d a t a .  Changes  i n  p o s t - h a r v e s t  p r o c e s s i n g  a s s o c i a t e d  w i t h  
t e c h n i c a l  c h a n g e s  i n  p r o d u c t i o n  p r o v i d e  i m p o r t a n t  f o o d  f o r  
t h o u g h t .  Sen ' s  c o m p a r i s o n  of f e m a l e  l a b o r  p a r t i c i p a t i o n  ra tes  
i n  paddy g r o w i n g  a r e a s  of  n o r t h e a s t e r n  and  s o u t h e r n  I n d i a  
s u g g e s t s  an i n t e r e s t i n g  c a u s a l  l i n k  between l e v e l s  of female 
a g r i c u l t u r a l  wage employment ,  t h e  volume of t h e  r i c e  c r o p  
p r o c e s s e d  w i t h i n  t h e  h o u s e h o l d  and c h a n g e s  i n  c o m m e r c i a l  
p r o c e s s i n g  t e c h n o l o g i e s  ( S e n ,  1985) .  V i l l a g e  s t u d i e s  by Gosh a n d  
Mukhopadhyay (1986)  i n  e a s t e r n  I n d i a  f i n d  t h a t  p r o d u c t i o n  
i n t e n s i t y  i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  f e m a l e  l a b o r  u s e  b u t  t h a t  
t h e  l a r g e r  p o r t i o n  of i n c r e a s e d  f e m a l e  l a b o r  i s  expended i n  
u n p a i d  p r o c e s s i n g  and  s t o r a g e  a c t i v i t i e s  i n  t h e  home. 
I n  I n d o n e s i a ,  mechan ized  r ice  h u l l e r s  were I n t r o d u c e d  I n  
1970 by t h e  g o v e r n m e n t  a n d  s p r e a d  r a p i d l y ,  t a k i n g  o v e r  f r o m  
female hand-pounding;  by 1978,  o n l y  a b o u t  10 p e r c e n t  o f  t h e  
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h a r v e s t  was s t i l l  b e i n g  hand-pounded, mos t ly  f o r  f a m i l y  u s e  
(Ca in ,  1981).  The mechan ized  h u l l e r s  p r o c e s s  a h i g h e r  t h r o u g h p u t  
f a s t e r ,  more c h e a p l y ,  and a t  l o w e r  o p e r a t i n g  c o s t s  and  h i g h e r  
p r o f i t  t o  t h e  owner  b u t  have e l i m i n a t e d  a n  es t imated 1.2 m i l l i o n  
j o b s  f o r  women i n  J a v a  a l o n e  ( C a i n ,  1981) .  The h o u s e h o l d s  o f  
f o r m e r  hand-pounders  a l s o  no  l o n g e r  h a v e  a c c e s s  t o  t h e  by- 
p r o d u c t s  u s e d  a s  feed f o r  l i v e s t o c k ,  c h i c k e n s  and  ducks.  H a r r i s s  
(1978,  1979)  c o n c l u d e d  f rom p i o n e e r i n g  s t u d i e s  i n  B a n g l a d e s h  t h a t  
l a r g e - s c a l e  d i s p l a c e m e n t  o f  f e m a l e  l a b o r  a n d  income-ea rn ing  
o p p o r t u n i t y  i s  o c c u r r i n g  i n  B a n g l a d e s h  a s  a r e su l t  o f  t h e  spread 
of  cus tom m i l l s  f o r  t h e  s m a l l - s c a l e  m i l l i n g  o f  p a r b o i l e d  paddy,  
d e s p i t e  vo lume i n c r e a s e s  b r o u g h t  a b o u t  by h i g h e r  p r o d u c t i o n  and  
t h e  new p o s s i b i l i t i e s  f o r  t h e  few w i t h  c a p i t a l  i n  hand t o  
i n c r e a s e  d o m e s t i c  p a r b o i l i n g  and d r y i n g  bus inesses  i n  a s s o c i a t i o n  
w i t h  c u s t o m  m i l l i n g .  S u b s e q u e n t  s t u d i e s  (e.g., Ahmed, 1983)  h a v e  
t e n d e d  t o  c o n f i r m  h e r  c o n c l u s i o n s  t h a t  t h e  m i l l  t e c h n o l o g y :  
r e s u l t s  i n  a mass ive  r e d u c t i o n  i n  p r o c e s s i n g  cos t s  a n d  
y e t  a t  t h e  same t i m e  p e r m i t s t h e  e a r n i n g  o f  h i g h  l e v e l s  o f  
p r o f i t  f o r  i t s  o w n e r s  a t  t h e  expense  o f  a l l  s t r a t a  o f  
s o c i e t y  w h o u s e  it. 
e x t e n t  by male l a b o u r  b u t t h e r e  i s  a l a r g e  s c a l e  n e t  s o c i a l  
d i s p l a c e m e n t .  Those f e m a l e  wage l a b o u r e r s  w o r k i n g  i n  r i c e  
m i l l s  do  n o t  receive wages  commensura t e  w i t h  t h e  i n c r e a s e  i n  
p r o d u c t i v i t y  o v e r  bar_i employment  w h i c h  is  f o r c e d  upon them, 
a n d  t h e i r  level  o f  e x p l o i t a t i o n  i n e v i t a b l y  i n c r e a s e s .  There 
i s  no e v i d e n c e  y e t  o f  v i a b l e  a l t e r n a t i v e  employment  f o r  
t h o s e  d i s p l a c e d  f rom m i l l i n g  ( H a r r i s s ,  1979,  p. 45). 
F e m a l e  l a b o u r  i s  r e p l a c e d t o  a s m a l l  
6.3 Effects o f  Changes i n  t h e  S o c i a l  O r g a n i z a t i o n  o f  P r o d u c t i o n  
The h e a r t  o f  t h e  impact  i n  q u e s t i o n  i n  A s i a  may, t h u s ,  be  
s t a t e d  a s  whether  o r  n o t  t e c h n i c a l  change  i n  p r o d u c t i o n  h a s  l e d  
t o  o r  been a s s o c i a t e d  w i t h  t h e  c r e a t i o n  o f  a l t e r n a t i v e  employment  
and income o p p o r t u n i t i e s .  T h r e e  p o s s i b l e  s c e n a r i o s  s u g g e s t  
t h e m s e l v e s :  t h e  e v o l u t i o n  w i t h i n  t h e  f o o d  and  a g r i c u l t u r a l  
s e c t o r  o f  i n t e g r a t e d  c o m m e r c i a l ,  i n d u s t r i a l ,  s a l e s  and m a r k e t i n g  
e n t e r p r i s e s  which ,  s c h e m a t i c a l l y ,  would present  a n  i n v e r t e d  
employment  p y r a m i d  r e s t i n g  on a n  ever-smaller p r i m a r y  p r o d u c t i o n  
base; t h e  g r o w t h  o f  l a b o r  demand i n  m a n u f a c t u r i n g  and 
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and,  t h i r d ,  a d j u s t m e n t  o f  g e n d e r - r e l a t e d  s t r u c t u r a l  d i s t o r t i o n s  
i n  female employment  and l e v e l s  of  r e m u n e r a t i o n .  There is l i t t l e  
e v i d e n c e  t h a t  e i t h e r  p o s s i b i l i t y  h a s  been  r e a l i z e d  t o  a 
s u f f i c i e n t  degree. 
On t h e  c o n t r a r y ,  t h e  w o r s e n i n g  r u r a l  employment  and  income  
prospects ,  p a r t i c u l a r l y  i n  d r y l a n d  a r e a s ,  combined  w i t h  a l a c k  of 
p o l i c y ,  r e s e a r c h  and extension a t t e n t i o n  t o  women's a g r i c u l t u r a l  
a n d  food  s y s t e m  roles ,  would  appear  t o  be d r i v i n g  i n c r e a s i n g  
numbers  of  r u r a l  women i n t o  d o m e s t i c  employment  o v e r s e a s ,  sex 
t o u r i s m  and  p r o s t i t u t i o n  ( J i g g i n s ,  1985; P a l m e r ,  e t  a l . ,  1983; 
P h o n g p a i c h i t ,  1980). 
A s t u d y  i n  t h e  Pun j a b  h a s  e m p h a s i z e d  t h e  ( b y  now f a m i l i a r )  
ways  i n  which access t o  modern knowledge  and s k i l l s  i s  t e n d i n g  t o  
p e r p e t u a t e  gende r -based  s t r u c t u r a l  e m p l o y m e n t  b ias .  I n  t h e  s t u d y  
a rea ,  male w o r k e s  d i s p l a c e d  by m e c h a n i z a t i o n  were offered 
t r a i n i n g  i n  t h e  o p e r a t i o n  a n d  maintenance o f  t h e  new machinery 
b u t  t h e  d i s p l a c e d  women were l e f t  t o  f i n d  whatever i n c r e a s i n g l y  
scarce u n s k i l l e d  jobs t h e y  c o u l d  f i n d  ( B i l l i n g s  a n d  S ingh ,  1970). 
Kelkar (1981) c o n c l u d e s  from I n d i a n  d a t a ,  t e n  years  l a t e r ,  t h a t  
d i f f e r e n t i a l  m a l e  and  female s k i l l s  f o r m a t i o n  and l a b o r  
p r o d u c t i v i t y  i n  a g r i c u l t u r e  h a s  t e n d e d  t o  sha rpen  r a t h e r  t h a n  
decrease o v e r  time. 
I f ,  on t h e  o n e  hand,  wage d i f f e r e n t i a l s  p r o v i d e  incent ives  
t o  h i r e  female l a b o r e r s  f o r  l o w e r  p a i d ,  u n s k i l l e d ,  c a s u a l  work, 
on t h e  o t h e r  hand,  there  would appear t o  be h a r d - t o - d e f i n e  b u t  
c e r t a i n  l i m i t s  t o  f a r m  manage r s '  w i l l i n g n e s s  t o  i n c u r  t h e  s u p e r -  
v i s o r y  and  o t h e r  non-cash  cos ts  o f  e m p l o y i n g  female c a s u a l  l a b o r  
s k i l l e d  i n  t r a d i t i o n a l  t a s k s .  The e v i d e n c e  o f  m i c r o s t u d i e s  
s u g g e s t s  t h a t  t h e  o p t i o n  of e m p l o y i n g  a d d i t i o n a l  s k i l l e d  female 
l abor  i s  no t  one t h a t  l o n g  s u r v i v e s  t h e  a v a i l a b i l i t y  o f  
a l t e r n a t i v e  crop management p rac t i ces ,  e v e n  i f  these  have a 
somewhat  h ighe r  cash  cost .  F o r  example ,  i n  S r i  Lanka i t  was 
l o n g  t h e  c u s t o m  fo r  g a n g s  o f  s k i l l e d  female r i c e  t r a n s p l a n t e r s  
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f rom t h e  ove rc rowded  s o u t h e r n  wet z o n e  t o  f i n d  t h e i r  s o l e  s o u r c e  
of  income i n  t h e  d r y  z o n e  r i c e  a r e a s  i n  d u e  s e a s o n  b u t t h e  
i n t r o d u c t i o n  of d r y  z o n e  i r r i g a t i o n ,  a f t e r  i n i t i a l l y  increas ing  
t h e  s e a s o n a l  demand  f o r  s k i l l e d  f e m a l e  l a b o r ,  h a s  l e d  t o  a 
dec l ine  i n  s k i l l e d  female employment  o p p o r t u n i t i e s  a s  new 
management p r a c t i c e s  h a v e  become more w i d e s p r e a d  (pers. comm., L. 
S i r i w a r d e n e ,  Head o f  Research, P e o p l e ' s  Bank, M a h a v e l l i  D i v i s i o n ,  
1984) . 
The M V s  and  accompanying  p r a c t i c e s  which  h a v e  made i n v e s t -  
m e n t  i n  t h e  M a h a v e l l i  i r r i g a t i o n  i n f r a s t r u c t u r e  w o r t h w h i l e  a l s o  
h a v e  impacted on t h e  i n t r a h o u s e h o l d  a l l o c a t i o n  of l a n d ,  l a b o r  and 
income,  and  would seem t o  e x e m p l i f y  a commonly o c c u r r i n g  
s i t u a t i o n  (Pos t e l  and  S c h r i j v e r s ,  eds., 1980, pp. 109-118). 
T h e i r  s t u d y  of  women among new se t t le rs  i n  t h e  Galnewa r e g i o n  of 
H B l o c k  f o u n d  t h a t  t i t l e  h a d  been  a s s i g n e d  t o  t h e  male  h e a d  o f  
t h e  h o u s e h o l d ,  n o t  t o  t h e  f a m i l y ,  w i t h  no  r e c o g n i t i o n  o f  women's 
former r i g h t s  of i n h e r i t a n c e  and access t o  l a n d ;  t e n a n c y  acreages 
had been  c a l c u l a t e d  on a s s u m p t i o n s  of "free" female l a b o r  time, 
SO t h a t  i n  o rder  t o  opera te  t h e  t e n a n c y  s u c c e s s f u l l y ,  women's 
l a b o r  had t o  be  d i v e r t e d  t o  i r r i g a t e d  r i ce  p r o d u c t i o n ,  l e a v i n g  
them less  time f o r  t h e  c u l t i v a t i o n  o f  t h e i r  own c r o p s ;  t h e  c r o p s  
i d e n t i f i e d  fo r  women's home garden p r o d u c t i o n  were modern c a s h  
crops, s u c h  a s  s o y a  bean  ( r a t h e r  t h a n  t r a d i t i o n a l  l e a f  
v e g e t a b l e s ,  f i n g e r  mil le t  and  fruits) ,  which d i d  n o t  f i t  wel l  
i n t o  home e a t i n g  p a t t e r n s  and f o r  which  women had t o  r e l y  on  men 
t o  s e l l  a t  t h e  d i s t a n t  o f f i c i a l  m a r k e t i n g  p o i n t s ;  extremely 
meager  p r o v i s i o n  had been made t o  p r o v i d e  women w i t h  h o r t i -  
c u l t u r a l  i n p u t s  and i n f o r m a t i o n  wh i l e  mos t  o f  t h e  t r a i n i n g  i n  
r i ce  c u l t i v a t i o n  was g i v e n  t o  t h e  men; d i f f e r e n t i a l  m e c h a n i z a t i o n  
of male and female t a s k s  i n c r e a s e d  women's work h o u r s  d u r i n g  peak 
demand r e l a t i v e  t o  men's; t h e  r e l a t i v e  l a c k  of s o c i a l  i n f r a -  
s t r u c t u r e  -- s c h o o l s ,  d i spensa r i e s ,  etc. -- and t h e  i s o l a t i o n  o f  
t h e  t e n a n c i e s  l e f t  women w i t h  few s o c i a l  c o n t a c t s  and  e x t r a  c h i l d  
care d u t i e s ;  and  n o  c o n s i d e r a t i o n  had been  g i v e n  t o  a d d i t i o n a l  
female i n c o m e - e a r n i n g  o p p o r t u n i t i e s  o u t s i d e  a g r i c u l t u r a l  wage 
58 
l a b o r i n g .  I n  sum, t h e  sett lement g e n e r a t e d  h i g h e r  marketed 
o u t p u t  and  h i g h e r  i n c o m e s  f o r  male p r o d u c e r s  b u t  l o w e r  incomes 
f o r  female p r o d u c e r s ,  i n c r e a s e d  u n p a i d  female l abor  i n p u t  
r e l a t i v e  t o  male l a b o r  i n p u t ,  r e d u c e d  v a r i e t y  o f  f o o d s t u f f s  
consumed,  g r e a t e r  economic  dependence  o f  women on men and  g r e a t e r  
reliance on u n c e r t a i n  and  h i g h  p r i c e d  f o o d  marke ts  f o r  f a m i l y  
food s u p p l y .  
I n  J a v a ,  t h e  i n t r o d u c t i o n  o f  MVs h a s  i n c r e a s e d  t h e  p a c e  and  
s ca l e  o f  on-going  c h a n g e  i n  t r a d i t i o n a l  h a r v e s t i n g  ( S t o l e r ,  1977; 
C a i n ,  1981). I n  o r d e r  t o  c o v e r  h i g h e r  i n p u t  c o s t s ,  l a n d l o r d s  
s o u g h t  t o  r e c o v e r  a h i g h e r  u s a b l e  harvest  t h a n  t h e i r  c u s t o m a r y  
t h r e e - f o u r t h s  s h a r e .  Using a s m a l l  k n i f e ,  women would c u t  
i n d i v i d u a l  r i c e  s t a l k s ,  l e a v i n g  about 10 p e r c e n t  i n  t h e  f i e l d s  
f o r  g l e a n i n g  by  t h e  p o o r e s t ;  t h e  h a r v e s t e d  r i c e  would  be d i v i d e d  
a c c o r d i n g  t o  a g r e e d  c l a i m s  and  o b l i g a t i o n s  n e g o t i a t e d  between 
l a n d l o r d ,  h a r v e s t e r s  and  o t h e r  l a b o r e r s  who had f o r e g o n e  wages  a t  
e a r l i e r  s tages  o f  c u l t i v a t i o n  i n  r e t u r n  f o r  a crop share. 
L a n d l o r d s  replaced women harves te rs  by male l a b o r  g a n g s  h i r e d  
t h r o u g h  middlemen t o  whom t h e y  s o l d  t h e  c rop .  The more u n i f o r m  
growth o f  MVs made s i c k l e  h a r v e s t i n g  f eas ib l e ,  s i c k l e  h a r v e s t i n g  
l e f t  l i t t l e  r i ce  i n  t h e  f i e l d  and ,  s ince t h e  g a i n s  were p a i d  by 
ha rves t ed  weight  r a t h e r  t h a n  by  b u n d l e  o f  r i c e  s t a l k s  c u t ,  t h e  
c h a n g e  i n  p r a c t i c e  and t e c h n i q u e  r e d u c e d  t h e  h a r v e s t i n g  c o s t s  f o r  
t h e  l a n d l o r d  t o  a r o u n d  8 percent o f  t h e  v a l u e  o f  t h e  s t a n d i n g  
c r o p .  The changes decreased t h e  p e r s o n - d a y s  s p e n t  i n  h a r v e s t i n g ,  
i n c r e a s e d  marketable o u t p u t  b u t  g r e a t l y  r e d u c e d  female wage 
employment  a n d  removed t h e  r e d i s t r i b u t i v e  welfare benef i t s  
f o r m e r l y  e n j o y e d  by t h e  g l e a n e r s .  
Differences i n  t h e  r i g i d i t y  of  t h e  s e x u a l  d i v i s i o n  of l a b o r  
i n  some areas  may m i t i g a t e  these  adverse i m p a c t s .  G r e a t e r  
f l e x i b i l i t y  i n  g e n d e r  roles seems t o  a l l o w  h o u s e h o l d s  t o  t ake  
bet ter  a d v a n t a g e  of o p p o r t u n i t i e s  i n  t h e  a g r i c u l t u r a l  l a b o r  
market w i t h  fewer cos ts  t o  h o u s e h o l d  welfare. F o r  example, i n  
p a r t s  of T h a i l a n d  o r  J a v a  r u r a l  women c u s t o m a r i l y  look a f t e r  and 
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market  s m a l l  s t o c k  and engage i n  t r a d i n g ,  t a s k s  w h i c h  t h e y  c a n  
c o m b i n e  w i t h  t h e i r  h o u s e h o l d  and c h i l d  care r e s p o n s i b i l i t i e s .  
When t h e  a g r i c u l t u r a l  l a b o r  market  o f fers  women t h e  b e t t e r  income  
o p p o r t u n i t i e s ,  men may t a k e  o v e r  women's d o m e s t i c  domain and 
p r o d u c t i v e  a c t i v i t i e s  ( W h i t e ,  1985, p.  132 for  J a v a ) .  
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7 The I m p a c t  o f  T e c h n i c a l  Change i n  A g r i c u l t u r e  on 
Women i n  L a t i n  America and t h e  C a r i b b e a n  
7.1 Overview: Women's A g r i c u l t u r a l  a n d  Food Sys tem R o l e s  i n  
L a t i n  America 
Ashby (1985, pp. 23-25) h a s  summar ized  t h e  evidence f o r  
women's p a r t i c i p a t i o n  i n  L a t i n  Amer ican  a g r i c u l t u r e  and  f o o d  
s y s t e m s  t h u s :  
( 1  1 "The m a c r o s t a t i s t i c a l  p i c t u r e  showing  low r a t e s  o f  women's 
p a r t i c i p a t i o n  i n  a g r i c u l t u r e  i s  f u n d a m e n t a l l y  m i s l e a d i n g  
b e c a u s e  o f  c o n c e p t u a l  p r o b l e m s  o f  m e a s u r e m e n t s  o f  women's 
work i n  a g r i c u l t u r e . "  
(2) " M i c r o s t u d i e s  i n d i c a t e  h i g h e r  ra tes  o f  p a r t i c i p a t i o n ,  
a l t h o u g h  q u a n t i t a t i v e  e s t i m a t e s  a r e  few a n d  a r e  an  
i n a d e q u a t e  b a s i s  f o r  g e n e r a l i z a t i o n  a b o u t  t r e n d s  a n d  
p a r t i c i p a t i o n  r a t e s . "  
( 3 )  "Rura l  women's work r o l e s  ... i n v o l v e  e x t r e m e l y  
h e t e r o g e n e o u s  a c t i v i t i e s . "  
(4) "The sexual  d i v i s i o n  o f  l a b o u r  appears  t o  be more  r i g i d  i n  
e s t a t e  and  p l a n t a t i o n  a g r i c u l t u r e ,  where women's r o l e s  a r e  
p r i n c i p a l l y  t h o s e  o f  wage l a b o u r e r s  i n  spec i f i c  t a s k s ,  o f t e n  
on a p i ecework  basis ."  
( 5 )  " In  s m a l l h o l d e r  a g r i c u l t u r e  t h e  s e x u a l  d i v i s i o n  o f  l a b o r  
appears  v e r y  f l u i d ;  women a r e  e x c l u d e d  f rom some t a s k s  more 
than  o t h e r s ,  b u t  e x a m p l e s  exis t  where t h e y  t a k e  p a r t  i n  
a l m o s t  a l l  a g r i c u l t u r a l  o p e r a t i o n s .  Women's p a r t i c i p a t i o n  
may be i n  sex-specif ic  t a s k s  t h a t  a r e  i n t e r d e p e n d e n t  w i t h  
t a s k s  pe r fo rmed  by men." 
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( 6 )  "Women's p a r t i c i p a t i o n  i n  f i e l d  t a s k s  v a r i e s  by s o c i a l  
c l a s s ,  techniques of production i n  a cropI and t h e  crop's 
r o l e  i n  t h e  economy. Microstudies almost un ive r sa l ly  
neglec t  t o  disaggregate  p a r t i c i p a t i o n  r a t e s  by crop. 
P a r t i c i p a t i o n  r a t e s  of women i n  smallholder  a g r i c u l t u r e  
appear t o  be h i g h l y  responsive t o  labor  market condi t ions,  
i n  p a r t i c u l a r  t h e  a v a i l a b i l i t y  o f  male wage labor  a s  a 
s u b s t i t u t e  f o r  l abor  o f  farm housewives i n  f i e l d  tasks." 
(7)  "Women may c o n t r i b u t e  t o  a s i g n i f i c a n t  proportion of c a p i t a l  
generat ion i n  farm households and may i n f l u e n c e  e x p e n d i t u r e s  
and investments a s  a r e su l t . "  
(8 )  "Women play a s i g n i f i c a n t  managerial  r o l e  i n  smallholder  
a g r i c u l t u r e  u n d e r  c e r t a i n  condi t ions:  ( a )  where subs i s t ence  
food production managed by women i s  an important  component 
of t o t a l  farm production; ( b )  where male l abor  is engaged i n  
off-farm employment and women t ake  primary r e s p o n s i b i l i t y  
f o r  farming dec i s ions  o r  p a r t i c i p a t e  j o i n t l y  i n  them because 
t h e i r  time i s  a c r i t i c a l  i n p u t . "  
(9) "Three d i s t i n c t  groups of women can be  i d e n t i f i e d  a s  
p o t e n t i a l  c l i e n t s  o r  user  groups f o r  technology development 
and research ... b u t  t h e i r  i n t e re s t s  diverge and may 
c o n f l i c t . "  
(10 )  "Certain groups of women ... f ace  d i f f e r e n t  i ncen t ive  s t r u c -  
t u r e s  from men which may inf luence  acceptance and impact of 
t echn ica l  change because: ( a )  male and female work 
r e s p o n s i b i l i t i e s  and t ime a v a i l a b i l i t y  d i f f e r ;  (b )  male and 
female con t ro l  over resources  such a s  land, l abo r  and cash 
d i f f e r  and t h e i r  preferences and b e n e f i t s  may d i f f e r  w i t h  
r e spec t  t o  new r e l a t i o n s  among these  f a c t o r s  o f  production 
d u e  t o  t echn ica l  change; (c) access  t o  i n s t i t u t i o n a l  
resources  such a s  t echn ica l  a s s i s t a n c e  and c r e d i t  a r e  
d i f f e r e n t  among men and women." 
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7.2 O v e r v i e w :  W o r n e n ' s . A g r i c u l t u r a 1  and Food System R o l e s  
i n  t h e  Caribbean 
Women i n  t h e  a g r i c u l t u r a l  l a b o r  f o r c e  i n  t h e  C a r i b b e a n  range 
f rom 30 percent i n  S t .  V i n c e n t  t o  o v e r  50 percent i n  A n t i g u a ,  
w i t h  a w i d e  r a n g e  o f  r o l e s i n c a s h a n d  f o o d  c r o p p i n g ,  f o o d  
p r o c e s s i n g  and  f o o d  t r a d i n g .  The b u l k  o f  t h e  food  which  i s  b o t h  
p roduced  and consumed i n  t h e  C a r i b b e a n  i s  m a r k e t e d  by women, 
o p e r a t i n g  i n  b o t h  d o m e s t i c  and i n t e r - i s l a n d  e x p o r t  t rade .  A 1981 
FA0 s u r v e y  i d e n t i f i e d  50 f e m a l e  h u c k s t e r s  based i n  St. Lucia  
c a r r y i n g  o u t  t h e  b u l k  o f  f r u i t  and v e g e t a b l e  t r a d i n g  i n  t h e  
CARICOM r e g i o n ;  120-150 b a s e d  i n  St. V i n c e n t ,  50 i n  Grenada  and 
200 i n  Dominica  t r a d e d  r e g u l a r l y  w i t h  t h e  Windward I s l a n d s ,  
Barbados, T r i n i d a d  and  M a r t i n i q u e .  
W h i l e ,  a s  i n  o t h e r  c o u n t r i e s ,  a g r i c u l t u r a l  wages  f o r  women 
a r e  a r o u n d  o n e - t h i r d  t o  t w o - f i f t h s  t h a t  o f  men, women i n  r u r a l  
c o m m u n i t i e s  d e p e n d  more on a g r i c u l t u r e  f o r  t h e i r  t o t a l  income 
t h a n  men. I n  St. Lucia, f o r  example ,  i n  1971, 70 percent of 
r u r a l  women depended t o t a l l y  on a g r i c u l t u r e  f o r  t h e i r  income  
compared  t o  45 p e r c e n t  o f  t h e  men (Knudson and  Y a t e s ,  1981). 
High male m i g r a t i o n  and m a r i t a l  i n s t a b i l i t y  means a l s o  t h a t  many 
more women c a r r y  m a n a g e r i a l  r e s p o n s i b i l i t i e s  i n  a g r i c u l t u r e .  I n  
a d d i t i o n  t o  p r o v i d i n g  a cash income,  female garden p r o d u c t i o n  
( c r o p s  and sma l l  s t o c k )  a s  i n  o t h e r  r e g i o n s  g e n e r a t e s  t h e  b a s i c  
h o u s e h o l d  u s e  v a l u e s  which  a r e  h a r d  t o  s u b s t i t u t e  t h r o u g h  cash  
p u r c h a s e  when r u r a l  wages a r e  d e p r e s s e d .  They a l s o  g e n e r a t e  t h e  
raw m a t e r i a l  f o r  backyard p r o c e s s i n g  b u s i n e s s e s ,  s u c h  a s  c a s s e b e  
(cassava) bread bak ing ,  wh ich  p r o v i d e  i m p o r t a n t  l o w  c o s t  s n a c k  
f o o d s  f o r  u r b a n  dwellers. 
7.3 Examples f rom Colombia and  P e r u  
While  p u b l i s h e d  s o u r c e s  g i v e  few e x a m p l e s  o f  d i r e c t  e f f ec t s  
on women o f  t e c h n i c a l  change, t h e  c h a n g i n g  o r g a n i z a t i o n  o f  
p r o d u c t i o n  s t i m u l a t e d  i f  n o t  caused by t h e  I n t r o d u c t i o n  of MVs 
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and  improved  l i v e s t o c k  i s  h a v i n g  a f a r - r e a c h i n g  impact o n  women. 
An e x a m p l e  drawn from t h e  h i s t o r y  of change i n  t h e  Cauca V a l l e y  
i n  Colombia i l l u s t r a t e s  t h i s .  
The V a l l e y  h a s  had a l o n g  t r a d i t i o n  of smal l - sca le  
p r o d u c t i o n  f o r  home c o n s u m p t i o n  and t h e  market,  women c u l t i v a t i n g  
t h e i r  own h o r t i c u l t u r a l  s m a l l h o l d i n g s  w i t h  a m i x  of income- 
p r o d u c i n g  t ree  crops  (coffee, cocoa) i n t e r p l a n t e d  w i t h  a v a r i e t y  
of food crops. The  complex b i o s y s t e m  needed  l i t t l e  weed ing ,  o n c e  
e s t a b l i s h e d ,  and  h a r v e s t i n g  was sp read  o u t  o v e r  a p p r o x i m a t e l y  
f o r t n i g h t l y  p e r i o d s  t h r o u g h o u t  t h e  y e a r  (Rubbo, 1974). Women's 
l a b o r  i n p u t  was t h u s  b o t h  low and f a i r l y  c o n s t a n t .  Government  
e n c o u r a g e m e n t  of c a p i t a l i s t  p l a n t a t i o n  a g r i c u l t u r e  p e r m i t t e d  
large-scale  f a r m i n g  e n t e r p r i s e s  t o  spread  i n t o  t h e  V a l l e y ,  
p r o m o t i n g  s u g a r c a n e  and  r ice  and  t h e  smal l - sca le  commercial 
p r o d u c t i o n  of a n n u a l  cash crops. A t  t h e  u r g i n g  of  t h e i r  s o n s  o r  
h u s b a n d s ,  backed up  by p l a n t a t i o n  r e p r e s e n t a t i v e s  and  
a g r i c u l t u r a l  e x t e n s i o n  s t a f f ,  women were p e r s u a d e d  (sometimes 
u n d e r  d u r e s s )  t o  c u t  down t h e i r  trees and  p l a n t  t h e i r  l a n d  t o  
a n n u a l  c rops  f o r  t h e  s a k e  of q u i c k e r  c a s h  r e t u r n s .  The women and  
t h e i r  f a m i l i e s  became more d e p e n d e n t  on  t h e  h i g h l y  p r i c e d  and  
i r r e g u l a r l y  s tocked  food markets and  t h e  v a r i a b l e  c a s h  c rop  
pr ices  d e t e r m i n e d  by i n t e r n a t i o n a l  marke ts .  Women's t o t a l  l a b o r  
i n p u t  i n c r e a s e d  and  t h e i r  s t a t u s  a s  s e m i - i n d e p e n d e n t  p r o d u c e r s  
and  marketeers was t r a n s f o r m e d ;  t h e y  became u n p a i d  l a b o r e r s  o n  
m a l e - c o n t r o l l e d  commercial s m a l l h o l d i n g s  o r  s e a s o n a l l y  sub-  
c o n t r a c t e d  wage l a b o r e r s  o r  d e p e n d e n t  o n  male access  t o  wage 
l a b o r .  Many o t h e r s  m i g r a t e d  t o  town. 
I n t e r p r e t i n g  h i s t o r y  o f  e v e n t s  s u c h  a s  these  i s  t h e  more 
d i f f i c u l t  b e c a u s e  d a t a  from d i f f e r e n t  s t u d i e s  a r e  h a r d  t o  
r e c o n c i l e ;  two o t h e r  Colombian  s t u d i e s  s u g g e s t  " t h e  i n t r o d u c t i o n  
of new commercial c rops  w i t h i n  p e a s a n t  u n i t s  of . p r o d u c t i o n  h a s  
-. i n v o l v e d  women i n  t h e  p r o d u c t i v e  process. L i k e w i s e ,  t h e  
e x p a n s i o n  of commodi ty  p r o d u c t i o n ,  a s  opposed t o  s u b s i s t e n c e  
product ion. . .has  n o t  r e s u l t e d  i n  t h e  d i s p l a c e m e n t  o f  women from 
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a g r i c u l t u r a l  a c t i v i t i e s "  (Deere and d e  L e a l ,  1982, p. 7 6 ) .  D a t a  
f rom t h e  Andes s t r o n g l y  i n d i c a t e s  t h a t  i n  a r e a s  where f a m i l i e s  
a r e  l o s i n g  a c c e s s  t o  l a n d  and men t u r n  t o  o f f - f a r m  income- 
g e n e r a t i n g  a c t i v i t i e s ,  " a g r i c u l t u r e  a p p e a r s  l e s s  a s  a m a l e  
O c c u p a t i o n  and more a f a m i l y  a c t i v i t y .  A f l e x i b l e  d i v i s i o n  o f  
l a b o r  a p p e a r s  t o  be  required by economic  n e c e s s i t y "  (Deere a n d  d e  
L e a l ,  1 9 8 2 ,  p. 88). 
One e x p l a n a t i o n  o f  t h e  a p p a r e n t  d i s c r e p a n c i e s  i s  t h a t  few 
s t u d i e s  have d i s a g g r e g a t e d  p a r t i c i p a t i o n  r a t e s  f o r  men and  women 
by c r o p - s p e c i f i c  t a s k s ;  o t h e r s  have  f a i l e d  t o  r e l a t e  t h e  d i s -  
a g g r e g a t i o n  t o  t h e  c l a s s  e f f ec t s  o f  h o u s e h o l d  income l eve l s  o r  t o  
d i s t i n g u i s h  between l a b o r  i n p u t s ,  o p e r a t i o n a l  c o n t r o l  and c o n t r o l  
over o u t p u t .  Ano the r  e x p l a n a t i o n  is  t h a t  a s  men become i n v o l v e d  
i n  c a s h  c r o p p i n g  f o r  t h e  m a r k e t  and a g r i c u l t u r a l  l a b o r i n g ,  
women's u n p a i d  l a b o r  on f a m i l y  f a r m s  is  i n c r e a s i n g  a s  wel l  a s  
t h e i r  p a r t i c i p a t i o n  i n  a g r i c u l t u r a l  wage l a b o r i n g .  Bo th  t h e s e  
t r e n d s  a p p e a r  t o  be  a s s o c i a t e d  w i t h  a d e c r e a s e  i n  t h e  time women 
g i v e  t o  s u b s i s t e n c e  p r o d u c t i o n  and food  p r e p a r a t i o n  ( C a r l o n i ,  
1984)  . 
Taken t o g e t h e r  w i t h  t h e  very h i g h  r a t e s  o f  female m i g r a t i o n  
t o  u r b a n  a r e a s ,  t h e  t r e n d s  s u g g e s t  a r a p i d  change  i n  f o o d  
p r e f e r e n c e s  i n  t h e  d i r e c t i o n  o f  p u r c h a s e d ,  e a s y - t o - p r e p a r e  items. 
The increase i n  t h e  p r o d u c t i o n  and p r o d u c t i v i t y  of r i c e  i n  t h i s  
respect h a s  had i m p o r t a n t  b e n e f i t s  f o r  p o o r  u r b a n  consumers ,  
p r e s u m a b l y  e s p e c i a l l y  so f o r  work ing  women s e e k i n g  a cheap ,  
qu ick -cook ing  s t a p l e  ( S c o b i e  and Posada ,  1978).  C I A T ' s  c a s s a v a  
p rogram i n  t h e  A t l a n t i c  C o a s t  a r e a  o f  Colombia h a s  been 
d e v e l o p i n g  i n t e g r a t e d  p r o d u c t i o n  and m a r k e t i n g  r e s e a r c h ,  i n v e s t i -  
g a t i n g  how t h e  i n t r o d u c t i o n  o f  new p o s t - h a r v e s t  t e c h n o l o g y  m i g h t  
h a v e  a f f ec t ed  women's roles a s  manage r s  of h o u s e h o l d  food  
s u p p l i e s  i n  r e l a t i o n  t o  p r o d u c t i o n  dec is ions .  Research showed 
"womencs n e e d s  and preferences i n  terms of f e e d i n g  t h e  f a m i l y  
c o u l d  be  d e c i d i n g  f a c t o r s  i n  a c h i e v i n g  t h e  main o b j e c t i v e  of 
e x p a n d i n g  cassava p r o d u c t i o n  (Ashby, 1984br  p. 71." One 
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i l l u s t r a t i o n  o f  women's p i v o t a l  i n f l u e n c e  is t h e i r  r o l e  i n  
d e t e r m i n i n g  t h e  b a l a n c e  o f  a s s o c i a t e d  c r o p s  o r  i n t e r c r o p s  i n  
c a s s a v a  f i e l d s  a s  manage r s  o f  t h e  f l o w  o f  f o o d s t u f f s  b o t h  f r o m  
t h e  c o m m e r c i a l  c a s s a v a  f i e l d s  and t h e i r  own h o u s e h o l d  p l o t s  
(Ashby,  1984bp p. 8). 
I n t e g r a t e d  m a r k e t i n g  and consumer  s t u d i e s  have been 
e m p h a s i z e d  i n  r e s p o n s e  t o  t h e  r e g i o n a l  demands o f  t h e  i n c r e a s i n g  
numbers  o f  p o o r  p e o p l e  who h a v e  l o s t  t h e i r  s e l f - p r o v i s i o n i n g  
b a s e .  Working women c o n s t i t u t e  an  i m p o r t a n t  c a t e g o r y  o f  
c o n s u m e r s ,  w i t h  a h i g h  preference f o r  e a s y - t o - p r e p a r e  f o o d s t u f f s ;  
t h e i r  prefrences a p p e a r  t o  h a v e  a s i g n i f i c a n t  i n f l u e n c e  o n  t h e  
p r ice  o f  d i f f e r e n t  g r a d e s  and t y p e s  o f  m a r k e t e d  beans .  S u r v e y  
research among u r b a n  women f r o m  d i f f e r e n t  income c l a s s e s  showed 
" t h e y  w i l l  n o t  p u r c h a s e  b e a n s  w h i c h  have been s t o r e d  f o r  l o n g ,  a s  
beans become d i s c o l o r e d  a n d  h a r d  t o  cook" (Ashby, 1984br  p. 9 ) .  
O the r  C I A T  s t u d i e s  h a v e  e m p h a s i z e d  u r b a n  women's d i s l i k e  o f  t h e  
i n c o n v e n i e n c e  o f  s h o p p i n g  f o r  p e r i s h a b l e  c a s s a v a ,  a " f i n d i n g  
which l e d  t h e  c a s s a v a  programme t o  i n c l u d e  q u e s t i o n s  o f  
s t o r a b i l i t y  and s t o r a g e  t e c h n o l o g i e s  i n  i t s  r e s e a r c h ,  t o  ca r ry  
o u t  t a s t e  and c o o k i n g  e v a l u a t i o n s  w i t h  p a n e l s  o f  u r b a n  women a n d  
t o  r e -examine  a n t h r o p o l o g i c a l  l i t e r a t u r e  on  t h e  i n d i g e n o u s  
s t o r a g e  and  p r e s e r v a t i o n  t e c h n o l o g i e s  o f  Amazonian I n d i a n  women" 
(Ashby,  1984bs p. 1 0 ) .  
However, g a i n s  i n  marketed o u t p u t  and p r o d u c t i v i t y  i n  r i c e  
i n  C o l o m b i a  d o  a p p e a r  t o  h a v e  been won a t  t h e  e x p e n s e  o f  t w o  
o t h e r  c a t e g o r i e s  o f  women: f e m a l e  l a b o r e r s  d i s p l a c e d  by  
m e c h a n i z a t i o n  and  modern s e e d - f e r t i l i z e r  t e c h n o l o g y  and  women 
c u l t i v a t i n g  sma l l  u p l a n d  r i c e  farms who have moved i n t o  marginal 
r u r a l  a n d  urban wage employment  b e c a u s e  t h e  p r o d u c t i v e  b a s e  o f  
t h e i r  s m a l l - s c a l e  f a r m i n g  h a s  been  e r o d e d  (Hansen ,  1983) .  
U n f o r t u n a t e l y ,  l a n d  r e f o r m  may d o  l i t t l e  t o  restore women's 
access t o  income  and p r o d u c t i v e  r e s o u r c e s  and may e v e n  be 
i n s t r u m e n t a l  i n  d e p r i v i n g  t h e m  o f  r i g h t s  wh ich  t r a d i t i o n a l l y  were 
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t h e i r s  o r  wh ich  t h e y  had a c q u i r e d  e a r l i e r  t h r o u g h  j o i n t  l a n d  
p u r c h a s e  w i t h  t h e i r  h u s b a n d s  on t h e  break  up  o f  l a n d e d  e s t a t e s  
(Palmer, 1985). The case of  t h e  d a i r y  c o o p e r a t i v e s  s e t  u p  
f o l l o w i n g  ag ra r i an  r e f o r m  i n  P e r u  i s  i n s t r u c t i v e .  Al though  women 
f o r m e d  a r o u n d  a t h i r d t o  a h a l f  o f t h e  p e r m a n e n t  o p e r s t i v e s  i n  
d a i r y i n g ,  b e c a u s e  o n l y  h o u s e h o l d  h e a d s  were reg is te red  i n  t h e  new 
c o o p e r a t i v e s ,  women's m e m b e r s h i p  i n  15  c o o p e r a t i v e s  s u r v e y e d  i n  
C a j a m a r c a  P r o v i n c e  was a round  2 percent.  They l o s t  t h e  r i g h t  
t o  r e g u l a r  employment ,  were d i s c r m i n a t e d  a g a i n s t  i n  terms o f  pays 
and  a s  t e m p o r a r y  w o r k e r s  l o s t  t h e i r  r i g h t  t o  s o c i a l  b e n e f i t s  
( P a l m e r ,  1 9 8 5 ,  p. 2 6 ) .  
The sma l l  numbers  who were a d m i t t e d  were a b l e  t o  use t h e i r  
membership t o  d e v e l o p  a g a r d e n  p r o j e c t  w h i c h  p r o v i d e d  them w i t h  
f u l l  t ime work and  t e m p o r a r y  employment  f o r  o t h e r s  (Deerel 1984,  
pp. 65-66). The exclusion o f  t h e  m a j o r i t y ,  on t h e  o t h e r  hand,  
had s e r i o u s  c o n s e q u e n c e s  fo r  d a i r y  p r o d u c t i v i t y  and t h e  h e a l t h  of 
b o t h  t h e  cows and t h e  m i l k m a i d s  ( P a l m e r ,  1985,  pp. 26-27; Deerer 
1985,  pp. 195-1961. The  m a l e  membership d e c i d e d  i t  w o u l d  be more 
c o n v e n i e n t  i f  t h e  cows  were m i l k e d  i n  t h e  f i e l d  r a t h e r  t h a n  
e s c o r t e d  twice d a i l y  t o  t h e  m i l k i n g  sheds .  They  d i d  n o t  t a k e  
i n t o  a c c o u n t  t h e  e x t r a  u n p a i d  time t h e  m i l k m a i d s  would have t o  
s p e n d  w a l k i n g  t o  t h e  f i e l d s ,  n o r  t h e  c o n s e q u e n c e s  t o  t h e  
m i l k m a i d s '  h e a l t h  t h r o u g h  e x p o s u r e  t o  i n c l e m e n t  weather n o r  t h e i r  
d i f f i c u l t i e s  and d e c l i n i n g  i n t e re s t  i n  m a i n t a i n i n g  m i l k  a n d  u d d e r  
h y g i e n e  i n  t h e  f i e l d s .  
D e s p i t e  t h i s  a l l  t o o  f a m i l i a r  s t o r y ,  P e r u  d o e s  i n  f a c t  
p r o v i d e  o n e  of t h e  r a r e  cases of  researchers  e x p l i c i t l y  s e t t i n g  
o u t  t o  i n c o r p o r a t e  women p r o d u c e r s '  v i e w s  i n  t h e  s e t t i n g  o f  
a g r i c u l t u r a l  research a g e n d a s  and t h e  d e t e r m i n a t i o n  o f  b r e e d i n g  
c r i t e r i a  ( F e r n a n d e s ,  1986).  The e x a m p l e  i s  a l l  t h e  more 
remarkable fo r  i t s  f o c u s  on s m a l l h o l d e r  s h e e p ,  an  a rea  of p r o -  
d u c t i o n  and  t r a d e  c o n s i s t e n t l y  o v e r l o o k e d  and u n d e r e s t i m a t e d  i n  
t h e  p a s t  (Hecht, 1985,  pp. 51-70). A team w o r k i n g  w i t h i n  a 
f a r m i n g  s y s t e m s  a p p r o a c h ,  j o i n t l y  f i e l d e d  by  t h e  U S A I D  Smal l  
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Ruminant  CRSP and  t h e  P e r u v i a n  I n s t i t u t o  N a c i o n a l  d e  
I n v e s t i g a c i o n  y Promocion  A g r a r i a ,  i n  1983 d i s c u s s e d  w i t h  t h e  
v i l l a g e  a s s e m b l y  o f  Aramachay on  t h e  s o u t h e r n  s i d e  o f  t h e  Mantaro 
V a l l e y  a j o i n t  a g r e e m e n t  t o  work on p r o d u c t i o n  p r o b l e m s  
i d e n t i f i e d  by t h e  p r o d u c e r s  themselves. The a s s e m b l y  i d e n t i f i e d  
a c o m m i t t e e  of t e n  members t o  work w i t h  t h e  t eam;  a l t h o u g h  women 
were a c t i v e  i n  t h e  a s s e m b l y ,  none  o f  t h e  c o m m i t t e e  members 
a p p o i n t e d  were women. The team, r e c o g n i z i n g  t h a t  t h e  main sheep  
p r o d u c e r s  were women, c o n t i n u e d  t o  seek a n  e f f ec t ive  way o f  
c o l l a b o r a t i n g  w i t h  t h e  women i n  t h e  community.  After a 
p r o t r a c t e d  p e r i o d  i n  wh ich  t h e  t eam t r i e d  w o r k i n g  w i t h  e x i s t i n g  
women's g r o u p s  s e t  up f o r  o t h e r  p u r p o s e s ,  a s p e c i a l  m e e t i n g  was 
c a l l e d ,  open t o  a l l  female s h e e p  p r o d u c e r s ,  f o c u s i n g  on  t h e i r  
p r o d u c t i o n  p rob lems .  Twenty-three women (from 120 f a m i l i e s )  
t u r n e d  up and posed  f i ve  p r o d u c t i o n  p r i o r i t i e s  ( F e r n a n d e z ,  1986, 
p. 9). The d i s c u s s i o n  l e d  t o  t h e  f o r m a t i o n  by t h e  women of t h e  
Women's L i v e s t o c k  and  Crop P r o d u c t i o n  Commi t t ee  o f  Aramachay, 
t h r o u g h  which  t h e  research agenda, l o c a t i o n  o f  on-farm r e s e a r c h ,  
t r i a l  d e s i g n  and  e v a l u a t i o n  were d e t e r m i n e d .  
7 .4  Examples  f rom t h e  E a s t e r n  C a r i b b e a n  
The R e g i o n a l  Food P l a n  a d o p t e d i n t h e l a t e  1970s  by  C A R I C O M  
member c o u n t r i e s  c a l l e d  f o r  t h e  g rea t e s t  p o s s i b l e  degree o f  f o o d  
s e l f - s u f f i c i e n c y ,  accompan ied  by  a s t r u c t u r a l  s h i f t  f r o m  mono- 
c r o p p i n g  es ta tes  t o w a r d s  m u l t i p l e - e n t e r p r i s e  s m a l l  and  medium 
s i z e d  fa rms  ( C A R D I ,  1978, p. 38). "Of  an est imated 73,000 
farmers i n  t h e  e i g h t  E a s t e r n  C a r i b b e a n  i s l a n d s ,  m o s t  h a v e  
h o l d i n g s  o f  less t h a n  5 a c r e s .  S u b s t a n t i a l  numbers  o f  these  
farmers a r e  women, a n  es t imated  t w o - t h i r d s  a r e  o v e r  4 5  y e a r s  o f  
age, and t h e  v a s t  m a j o r i t y  have l i t t l e  f o r m a l  e d u c a t i o n "  ( M U C I A ,  
1979, p. 1 3 ) .  
Middle-aged women " c o n s t i t u t e  t h e  m a j o r i t y  o f  h o u s e h o l d  
heads on t h e  s m a l l  farms" (Smi th ,  1978, p. 461, t y p i c a l l y  growing 
t h e  f o l l o w i n g  range o f  crops f o r  s e l f - p r o v i s i o n i n g ,  domestic and  
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i n t e r - i s l a n d  t rade:  y e l l o w  yams, n e g r o  yams, St.  V i n c e n t  yams, 
l u c e a  yams, d a s h e e n ,  t a n n i a ,  sweet p o t a t o e s ,  c a s s a v a ,  several  
v a r i e t i e s  of  beans, p e a s ,  t o m a t o e s ,  c a l a l o o ,  cucumbers ,  limes, 
nutmeg and  g i n g e r ,  c a r r o t s ,  l e a f  v e g e t a b l e s  and  he rbs  ( B l a u t ,  e t  
al., 1973, pp. 47 and 501, E q u i p m e n t  f o r  h i l l s i d e  c u l t i v a t i o n ,  
c o n t r o l  o f  pests a n d  d i s e a s e s  i n  t h e  wet s e a s o n  and improved  
v a r i e t i e s  and w a t e r  management f o r  d r y  s e a s o n  p r o d u c t i o n  a re  
among t h e  p r i o r i t y  c u l t i v a t i o n  problems i d e n t i f i e d  by women 
(Knudson and  Y a t e s ,  1981, p. 54;  C A R D I ,  1978, Annex GI. However, 
a g r i c u l t u r a l  research i n  t h e  E a s t e r n  C a r i b b e a n  h i s t o r i c a l l y  h a s  
been m a i n l y  t o w a r d  e x p o r t  and p l a n t a t i o n  c r o p s  grown a s  monocrops 
on large-scale  c o m m e r c i a l  h o l d i n g s  o r  p l a n t a t i o n s .  P rograms  t o  
d e v e l o p  h i g h e r - y i e l d i n g  t e c h n i q u e s  and v a r i e t i e s  f o r  sma l lho lde r s  
have n o t  had much impac t ,  a p p a r e n t l y  b e c a u s e  t h e y  have been 
" i n c o r r e c t l y  a l i g n e d  w i t h  t h e  c o n s t r a i n t s  and  o b j e c t i v e s  a s  
p e r c e i v e d  by t h e  s m a l l h o l d e r "  ( C A R D I ,  1978, p. 42). 
Women have  been a f f e c t e d  t o  a g rea t e r  degree by m a l e  
m i g r a t i o n  o u t  o f  what i s  w i d e l y  perceived a s  a low s t a t u s  and  
u n p r o d u c t i v e  o c c u p a t i o n .  Male m i g r a t i o n  o u t  of low y i e l d ,  h i g h  
r i s k  a g r i c u l t u r e  i s  a recurr ing phenomenon t h r o u g h o u t  t h e  wor ld .  
A s  i n  o t h e r  a r e a s  ( P a l m e r ,  19851, women i n  t h e  E a s t e r n  C a r i b b e a n  
r e s p o n d  by s e e k i n g  a w i d e r  income p o r t f o l i o  t h a n  a g r i c u l t u r e  
a l o n e  can p r o v i d e  (Smi th ,  1978). P a s t  f a i l u r e  o f  a g r i c u l t u r a l  
research t o  d e v e l o p  f o r  such  a r e a s  s i g n i f i c a n t  a l t e r n a t i v e s  t o  
l o c a l  p r o d u c t i o n  systems and m a t e r i a l s  wh ich  migh t  h o l d  men a n d  
f a m i l y u n i t s o n t h e l a n d  s u r e l y i s a  c o n t r i b u t o r y  f a c t o r  t o t h e i r  
d e e p e n i n g  p o v e r t y .  
. 
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8 The Impact of Technical Change i n  Agricul ture  
on Women i n  Sub-Saharan Afr ica  
8.1 Women a s  Small-Scale Food Farmers 
The bes t  evidence a v a i l a b l e  i n d i c a t e s  t h a t  t h e  majori ty  of 
small-scale  food farmers  i n  Sub-Saharan Afr ica  a r e  female. Why 
t h i s  should f o r  so l o n g  have been ignored o r  underestimated i n  
a g r i c u l t u r a l  pol icy,  research and a s s i s t a n c e  i s  a s t o r y  ye t  t o  be 
f u l l y  w r i t t e n .  U n i t e d  Nations da ta ,  based on small-scale  s t u d i e s  
and surveys of women's time user suggest t h a t  women con t r ibu te  
t w o - t h i r d s  of a l l  hours s p e n t  i n  t r a d i t i o n a l  a g r i c u l t u r e  i n  Sub- 
Saharan Africa,  t h r e e - f i f t h s  of hours spent  i n  marketing and over 
f o u r - f i f t h s  of t h e  hours s p e n t  i n  food s torage  and processing 
( U n i t e d  Nations, 1975). Revised e s t ima tes  of female 
p a r t i c i p a t i o n  r a t e s  i n  t he  a g r i c u l t u r a l  l abor  fo rce  a s  a whole 
i n d i c a t e  t h a t  women form 46 percent of t h e  labor  fo rce  (Dixon, 
1982). However, o f f i c i a l  s t a t i s t i c s  a r e  f a r  from sa t i s f ac to ry .  
O f f i c i a l  f i g u r e s  i n  Malawi i n  1972 recorded j u s t  12 percent of 
women economically a c t i v e  i n  a g r i c u l t u r e ;  1977 s t a t i s t i c s  offered 
a revised f i g u r e  of 51.6 percent.  Nigerian o f f i c i a l  s t a t i s t i c s  
d i d  not record women's p a r t i c i p a t i o n  a t  a l l  d u r i n g  t h e  1970s. 
Detailed f i g u r e s  f o r  female wage employees i n  a g r i c u l t u r e  ex is t  
only f o r  some coun t r i e s  (e.g., Mali, 1970: 15.2 percent  o f  t h e  
t o t a l  a g r i c u l t u r a l  wage labor  force ;  Kenya, 1971: 17.2 percent ) ;  
female employment i n  non-wage food processing, preservat ion,  
t r ad ing  and marketing has n o t  been recorded i n  o f f i c i a l  
s t a t i s t i c s .  
T h e i r  involvement t y p i c a l l y  i s  much h i g h e r  than these  
f i g u r e s  suggest. For example, r eana lys i s  of Ghanaian 1970 census 
da ta  revealed female p a r t i c i p a t i o n  i n  food production a s  follows: 
51.3 percent of producers of s t a p l e  foods tu f f s  a n d  vegetables  
were women; 36.3 percent of sugarcane farmers;  35.8 percent  of 
cocoa farmers  and farm managers; 33.4 percent of r i ce  farmers;  
26.6 percent of o i l  palm producers; 18.4 percent  of p o u l t r y  
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farmers and farm manage r s ;  11.9 percent o f  d a i r y  and  l i v e s t o c k  
farmers (Ewus i ,  1980). Nor a r e  women n e c e s s a r i l y  fa rming  on  a 
smal le r  sca le  t h a n  men. A 1978 Ghana ian  s u r v e y  found  t h a t  66.7 
p e r c e n t  o f t h e  men a n d  63.3 p e r c e n t  o f t h e  women s u r v e y e d h a d  
r i ce  farms o f  1 t o  50 acres;  23.3 p e r c e n t  o f  t h e  men and  20 
percent  o f t h e  women f a rmed  5 1 t o 1 0 0  a c r e s ;  a n d  10 percen t  o f  
t h e  men a n d  16.7 percen t  o f t h e  women h a d  r i c e  f a r m s  o f  o v e r  100 
acres (Gbedemah, 1980). A 1979 s u r v e y  of  130 women's g a r d e n s  i n  
t h e  D o u t c h i  a r e a  i n  Niger revealed t h a t  a l t h o u g h  t h e  a v e r a g e  
g a r d e n  s i z e  was o n l y  1.6 ha ,  compared  t o  t h e  n a t i o n a l  average 
farm s i z e  o f  6 ha, t h e  t o t a l  area u n d e r  garden p r o d u c t i o n  p e r  
v i l l a g e  i n  t h e  t h ree  v i l l a g e s  s u r v e y e d  was, respec t ive ly ,  750 ha, 
477 h a  and  218 ha { B i s i l l i a t  and  P r e s v e l o u ,  1985). 
Because  women and men h a v e  a number o f  s e p a r a t e  a g r i c u l t u r a l  
r o l e s  and  t a s k s ,  it f o l l o w s  t h a t  a l t h o u g h  i n  a genera l  sense b o t h  
a re  w o r k i n g  t o  i n c r e a s e  h o u s e h o l d  welfare, f o o d  and income 
s e c u r i t y ,  t h e y  a l s o  w i l l  be  i n t e r e s t e d  i n  o p t i m i z i n g  somewhat  
d i f f e ren t  c a l c u l a t i o n s  o f  r e t u r n s  t o  r e s o u r c e  i n v e s t m e n t .  F o r  
examplet because of women's g r e a t e r  t ime c o n s t r a i n t s ,  t h e y  m i g h t  
have a greater  in te res t  i n  income p e r  h o u r  worked ra ther  t h a n  
income  p e r  hec ta re  or, a n  i n t e r e s t  i n  m a i n t a i n i n g  d i e t a r y  
v a r i a b i l i t y  o v e r  t h e  year  i n  terms of s e a s o n a l  f o o d  i n t a k e  
management  r a t h e r  t h a n  m i n i m i z i n g  f o o d  i n t a k e  v a r i a b i l i t y  i n  
terms of  q u a n t i t y ,  o n c e  minimum n e e d s  have been met. 
8.2 Women a s  Food Traders and  Marketeers 
It i s  a pers is tent  image t h a t  women a r e  engaged m a i n l y  i n  
p e t t y  r u r a l  assembly f o o d  m a r k e t i n g ,  r o a d s i d e  s e l l i n g ,  s h o r t  
d i s t a n c s  and i n f o r m a l  t r a n s p o r t a t i o n ,  h a n d l i n g  and d i s t r i b u t i o n .  
B u t  a n a l y s i s  o f  g o v e r n m e n t  a t t empt s  t o  c o n t r o l  u r b a n  markets  i n  
Ghana (Ardayfio,  19851, N i g e r i a  ( T r a g e r ,  1985) and t h e  Cameroon 
(Henn, 1981) and t h e  FAO's C r e d i t  and  M a r k e t i n g  D i v i s i o n ' s  a c t i o n  
program f o r  female e n t r e p r e n e u r s  and  marketeers i n  e a s t e r n  and 
s o u t h e r n  Afr ica  i n d i c a t e s  t h a t  t h e  image g r o s s l y  u n d e r e s t i m a t e s  
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women's pa r t i c ipa t ion .  A few examples here  m u s t  s u f f i c e :  a t  
Gbo-Simein a s u b u r b  n f  Lome, t h e g o a t  marke t  i s  dominated b y  
women; t h e  Accra and Yaounde food markets a r e  organized and 
occupied by women; i n  Kenya, much of t h e  pota to  wholesaling i s  
organized and r u n  by women. L i t t l e  of t hese  a c t i v i t i e s  i s  
handled through o f f i c i a l  t r a d e  f inance and marketing 
organiza t ions  and much of it remains unrecorded. 
8.3 Women i n  Commercial Food Processing and A g r i b u s i n e s s  
Women a r e  a l s o  e n g a g e d t o  a very  l a r g e  ex ten t  i n  food 
processing on commercial s c a l e s  i n  t h e  informal sector .  The 
brewing and s a l e  of beer is a major female agribusiness .  The 
1976 Rural Income Dis t r ibu t ion  Survey i n  Botswana demonstrated 
t h a t  beer s a l e s  a r e  an important method of r e d i s t r i b u t i n g  income. 
A s t u d y  i n  Burkina Faso (Saul,  1981) t raced  how female en t re -  
preneurs could b u i l d  u p  s u b s t a n t i a l  businesses ,  moving o u t  of 
d i r e c t  production t o  purchase b rewing  g r a i n s  from others.  I n  a 
number of coun t r i e s  i n  West Africa,  (processed cassava) i s  
big business f o r  womenr who may r u n  i n t eg ra t ed  opera t ions  o r  
s p e c i a l i z e  i n  production o r  processing. I n  t h e  southern h igh-  
l ands  of Ethiopia (Mariam, 1980) and i n  West Afr ica  (Josserand 
and Ariza-Nino, 1982) women process and s e l l  b u t t e r  and ghee; i n  
Lesotho, women a r e  b u i l d i n g  large-scale  egg and poul t ry  
e n t e r p r i s e s  through p a r t i c i p a t i o n  i n  cooperat ive "egg c i r c l e s "  
(Meghji ,  e t  al., 1985); i n  t h e  Ivory Coast women i n  peri-urban 
a reas  a r e  developing r a b b i t ,  p i g  and poul t ry  businesses.  
8.4 Households Headed by  Women 
I n  addi t ion  t o  female farmers,  t r a d e r s  and processors who 
a r e  working w i t h i n  family o r  household e n t e r p r i s e s ,  a g r i c u l t u r e  
i s  an important resource f o r  t h e  h i g h  and increas ing  proportion 
of women who head r u r a l  households. I n  .a r i s i n g  proportion of 
cases ,  households a r e  headed by women who have never married o r  
who a r e  divorced o r  permanently separated.  Typical ly ,  
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r e m i t t a n c e s  from male h o u s e h o l d  members a r e  sma l l ,  i n t e r m i t t e n t ,  
and o f t e n  e a r m a r k e d  f o r  c o n s u m p t i o n  g o o d s  o r  i n a p p r o p r i a t e  f a r m  
i n v e s t m e n t s .  As i n  L e s o t h o  o r  p a r t i c u l a r  r e g i o n s  w i t h i n  o the r  
c o u n t r i e s ,  t h e  p e r c e n t a g e  o f  h o u s e h o l d s  headed by women may r i s e  
t o  o v e r  70 p e r c e n t  o f  a l l  r u r a l  h o u s e h o l d s ;  i t  i s  n o t  u n u s u a l  f o r  
t h e  p e r c e n t a g e  t o  be o v e r  30. T h i s  does n o t  n e c e s s a r i l y  s i g n a l  a 
" f e m i n i z a t i o n "  o f  a g r i c u l t u r a l  p r o d u c t i o n  a s  women farmers w i t h i n  
f a m i l y  o r  h o u s e h o l d  enterpr ises  may work l o n g e r  h o u r s  i n  
p r o d u c t i o n  t h a n  women who a r e  h o u s e h o l d  h e a d s ;  p o o r e r  f e m a l e -  
headed  h o u s e h o l d s  t y p i c a l l y  d i v e r s i f y  t h e i r  i ncome  s o u r c e s  i n  t h e  
f a c e  o f  severe a g r i c u l t u r a l  l a b o r  c o n s t r a i n t s  (Palmer, 1985) .  
I t se l f  a s i g n  of a g r i c u l t u r a l  f a i l u r e ,  t h e  s o c i a l  a n d  
economic  cos ts  a r e  high.  T h e r e  i s  evidence o f  a g r o w i n g  p r a c t i c e  
o f  women b o a r d i n g  o u t  t h e i r  c h i l d r e n  w i t h  female r e l a t i v e s  a n d  
f r iends .  F o r  e x a m p l e ,  i n  L ibe r i a ,  i n  t h e  15 t o  24 y e a r  a g e  
g r o u p ,  40 p e r c e n t  o f  women s u r v e y e d  were f o u n d  t o  e n t r u s t  o n e  
c h i l d  t o  t h e  m o t h e r ' s  f a m i l y ,  1 4  p e r c e n t  i n  s o u t h w e s t e r n  Togo and  
22 p e r c e n t  i n  I b a d a n  ( y e a r  n o t  i n d i c a t e d ;  B i s i l l i a t  and 
P r e s v e l o u ,  1985, p. 723). Worsen ing  income d i s t r i b u t i o n ,  labor-  
d i s p l a c i n g  m e c h a n i z a t i o n ,  d e c l i n i n g  o u t p u t  a n d  a r e v e r s i o n  t o  
less t i m e - d e m a n d i n g  a n d  more t ime-flexible c r o p s  s u c h  a s  cassava 
h a v e  a l l  been  reported f o r  a reas  o f  h i g h  m a l e  o u t - m i g r a t i o n .  
8.5 Impac t  o f  T e c h n i c a l  Change 
The i n d i r e c t  and  d i r e c t  i m p a c t  o f  t e c h n i c a l  c h a n g e  on  women 
h a s  been ,  by a n d  l a r g e ,  r a t h e r  des t ruc t ive ,  n o t  o n l y  f o r  women 
t h e m s e l v e s  b u t  f o r  n a t u r a l  r e s o u r c e s ,  f a m i l y  wel fa re  and n a t i o n a l  
d e v e l o p m e n t ,  t o o .  There  i s  l i t t l e  enough s p a c e  t o  e x p l o r e  here  
t h e  f u l l  range o f  e x p l a n a t i o n s  and i n t e r - r e l a t e d  e f f ec t s  b u t  t h e  
f o l l o w i n g  examples c o v e r  much o f  t h e  ground.  
Many o f  t h e  nega t ive  i n d i r e c t  impac t s  a r i s e  b e c a u s e  o f  
f a i l u r e s  t o  p e r c e i v e  o r  r e s p o n d  t o  d i f f e r e n t i a l  a l l o c a t i o n  o f  
r e s o u r c e s  and  r e s p o n s i b i l i t i e s  be tween men a n d  women w i t h i n  
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f a r m i n g  househo lds .  B u r f i s h e r  and  H o r e n s t e i n  (1982) e s t i m a t e d  
t h e  impact  of a d e v e l o p m e n t  p ro j ec t  o n  t h e  T i v  f a r m i n g  s y s t e m  i n  
n o r t h e r n  Nigeria i n  order  t o  d i s e n t a n g l e  impacts  o n  men and  women 
w i t h i n  f a r m i n g  e n t e r p r i s e s .  The pro jec t  e n v i s a g e d  a n  i n c r e a s e  i n  
t h e  p r o d u c t i v i t y  o f  n i n e  major crops ( i n c l u d i n g  th ree  coarse 
g r a i n  crops) w i t h  t h e  expec ta t ion  of r a i s i n g  t h e  l e v e l  of home 
c o n s u m p t i o n  and  marketed s u r p l u s e s .  All t h e  c rops  were a l r eady  
b e i n g  grown by t h e  T i v ,  w i t h  e s t a b l i s h e d  and  c l ea r  d e m a r c a t i o n s  
b e t w e e n  men a n d  women o f  l a b o r  a n d  i n c o m e  f o r  e a c h  o f t h e  c r o p s .  
The changes i n  l abo r  r e q u i r e m e n t s  and  r e t u r n s  wh ich  would be 
b r o u g h t  a b o u t  by t h e  proposed p r o j e c t  i n t e r v e n t i o n s  were 
estimated a s  follows: 
The s t u d y  f i n d s  t h a t  w h i l e  t h e  a n n u a l  l a b o u r  r e q u i r e m e n t s  of 
t h e  t o t a l  farm a r e  expec ted  t o  i n c r e a s e  by 14 p e r c e n t ,  a 
d i s a g g r e g a t i o n  of t h e  t o t a l  farm i n d i c a t e s  t h a t  women's 
a n n u a l  l a b o r  r e q u i r e m e n t s  w i l l  i n c r e a s e  by 17 p e r c e n t  w h i l e  
men's w i l l  i n c r e a s e  by 6 p e r c e n t .  A l t h o u g h  i n c r e a s e d  l abor  
r e q u i r e m e n t s  of t h e  t o t a l  farm a re  expected t o  be  
d i s t r i b u t e d  f a v o r a b l y  t h r o u g h o u t  t h e  year,  women's l abo r  
r e q u i r e m e n t s  a r e  d i s t r i b u t e d  u n e v e n l y ,  w h i l e  men's l a b o r  
d i s t r i b u t i o n  i s  s i m i l a r  t o  t h a t  e x p e c t e d  f o r  t h e  t o t a l  farm. 
Whi le  b o t h  sexes h a v e  t h e  o p p o r t u n i t y  t o  increase t h e i r  
i ncomes ,  t h e i r  i n c r e a s e d  l a b o u r  on p a r t i c u l a r  c rops  is n o t  
a lways assoc ia ted  w i t h  i n c r e a s e d  income  from t h a t  crop. 
F i n a l l y ,  sex roles r e l a t i n g  t o  o t h e r  l a b o u r  r e q u i r e m e n t s  and  
f i n a n c i a l  r e s p o n s i b i l i t i e s  i n  t h e  farm h o u s e h o l d ,  i n  
a d d i t i o n  t o  those  r e l a t ed  t o  t h e  farm's m a j o r  crops,  need t o  
be  t a k e n  i n t o  a c c o u n t  b e c a u s e  t h e y  c a n  i n f l u e n c e  d i f f e r e n t l y  
each sex's d e c i s i o n  t o  adop t  p ro j ec t  t e c h n o l o g i e s "  
( B u r f i s h e r  and  H o r e n s t e i n ,  1982). 
T h e i r  a n a l y s i s  c o n c l u d e s  t h a t  n e i t h e r  o u t p u t  n o r  
p r o d u c t i v i t y  g a i n s  on t h e  sca le  a n t i c i p a t e d  were l i k e l y  t o  be  
f o r t h c o m i n g .  
Land reform h a s  t e n d e d  t o  c o l l a p s e  female r i g h t s  t o  l a n d  u s e  
w i t h i n  i n d i v i d u a l  male t i t l e .  Women h a v e  e i ther  l o s t  t h e i r  
access t o  l a n d e d  r e s o u r c e s  c o m p l e t e l y  o r r  s i n c e  t h e i r  r e s p o n s i -  
b i l i t y  t o  feed t h e  f a m i l y  and  make cash p u r c h a s e s  t o  meet f a m i l y  
welfare n e e d s  r a r e l y  d i m i n i s h e s ,  b e e n  forced i n t o  c u l t i v a t i o n  o n  
m a r g i n a l  l a n d .  Such  t r e n d s  u s u a l l y  h a v e  been  assoc ia ted  w i t h  
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r e d u c t i o n  i n  women's c o n t r o l  o v e r  h o u s e h o l d  f o o d  s u p p l i e s  and,  
c o u p l e d  w i t h  t h e  h i g h l y  s e a s o n a l  n a t u r e  o f  p r o d u c t i o n  i n  many 
a r e a s ,  an i n c r e a s e  i n  n u t r i t i o n a l  i n s t a b i l i t y  and i n c r e a s e d  
p r e s s u r e  on f r a g i l e  e n v i r o n m e n t s .  F u r t h e r m o r e ,  b e c a u s e  access t o  
many i n p u t  and  marke t ing  services ahd farmers' o r g a n i z a t i o n s  i s  
l i n k e d  t o  l a n d  t i t l e ,  women's p r o d u c t i o n  h a s  been p o o r l y  
s u p p o r t e d .  
Three  examples d e m o n s t r a t e  these effects.  I n  t h e  Mwea 
I r r i g a t e d  Rice S e t t l e m e n t  Scheme i n  Kenya, r ice  f i e l d s  were 
leased on l i f e  t e n a n c i e s  t o  young male h o u s e h o l d  heads.  
p l o t s  f o r  s e l f - p r o v i s i o n i n g  f o o d s  were l e n t  t o  e a c h  h o u s e h o l d  
(o r ,  i n  polygamous  h o u s e h o l d s ,  t o  e a c h  r e s i d e n t  wife). B u t  t h e  
p l a n n e r s  assumed p a r t  o f  t h e  r i c e  c r o p  would be consumed by t h e  
t e n a n t s  and  o v e r l o o k e d  women's r e s p o n s i b i l i t y  t o  feed t h e  f a m i l y  
o u t  o f t h e i r  own p r o d u c t i o n  a n d  s a 1 e s ; t h e  p l o t s  were t o o  s m a l l  
fo r  f a m i l y  s u b s i s t e n c e .  The male t e n a n t s  had l i t t l e  t o  d o  w i t h  
t h e  r i ce  crop b e t w e e n  p l a n t i n g  and h a r v e s t i n g  and were o f t e n  
absent ;  women s h a r e d  i n  a l l  c u l t i v a t i o n  t a s k s  and  d i d  a l l  t h e  
w e e d i n g  b u t t h e  c r o p  was s o l d  b y  a n d  t h e  c a s h  p a i d  t o t h e  male 
t e n a n t s  (Hanger and Moris, 1973). A l t h o u g h  t h e  women received 
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some r e m u n e r a t i o n  from t h e i r  h u s b a n d s  i n  t h e  fo rm of paddy, t h e  
women r e s e n t e d  t h e  ex t r a  work a n d  t h e  loss o f  c o n t r o l  o v e r  t h e i r  
own f o o d  f a r m i n g  s o t h e y  b e g a n  t o n e g l e c t  t h e  w e e d i n g .  
found t h e y  had i n s u f f i c i e n t  cash  t o  p u r c h a s e  f i r e w o o d  and  there  
were no  n e a r b y  f o r e s t s  i n  wh ich  t o  g a t h e r  it. N u t r i t i o n a l  
s u r v e y s  found  s e r i o u s  i n d i c a t i o n s  o f  m a l n u t r i t i o n  among women and  
c h i l d r e n .  
T h e y  a l s o  
Tenants '  a s s o c i a t i o n s  were d o m i n a t e d  by t h e  l e a d i n g  male 
farmers. It was n o t  u n t i l  t h e  management became alarmed a t  t h e  
l o w  r ice  y i e l d s  and  women t h e m s e l v e s  c o m p l a i n e d  d i r e c t l y  t o  t h e  
management  t h a t  a t t e n t i o n  was p a i d  t o  t h e  i s s u e s  r a i s e d  by t h e  
women. Better firewood and m i l k  s u p p l i e s  were o r g a n i z e d  b u t  t h e  
f u n d a m e n t a l  q u e s t i o n s  of l a n d  u s e  r i g h t s  and  income  d i s t r i b u t i o n  
were n o t  a d d r e s s e d .  
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A c a r e f u l  s t u d y  of  i r r i g a t e d  r i c e  p r o j e c t s  i n  The Gambia 
shows  how r e s p o n s i b i l i t y  f o r  r i c e  f a r m i n g  and c o n t r o l  o v e r  income 
a n d  l a n d  h a s  been  r e a l l o c a t e d  t o  m e n ,  i n  a n  a r e a  i n  w h i c h  women 
have  f o r  c e n t u r i e s  been  w h o l l y  r e s p o n s i b l e  f o r  i n l a n d  swamp r i c e  
c u l t i v a t i o n ,  w i t h  d a u g h t e r s  i n h e r i t i n g  l a n d  f rom t h e i r  m o t h e r s  
(Dey, 1983). Men have become r e s p o n s i b l e  f o r  h i r i n g  mechan ized  
e q u i p m e n t ,  m a i n t a i n i n g  t h e  bunds  and c o n t r o l l i n g  t h e  i r r i g a t i o n  
w h i l e  women have  been a s s i g n e d  t h e  m a j o r  p a r t  o f  t h e  t r a n s -  
p l a n t i n g  and weeding.  As b e f o r e ,  women r e c o g n i z e  t h e i r  m a r i t a l  
o b l i g a t i o n s  t o  work w i t h  t h e i r  husbands  t o  p r o d u c e  a r a i n y  s e a s o n  
r ice  c r o p  f o r  h o u s e h o l d  c o n s u m p t i o n  b u t  have resented t h e  
p r o j e c t ' s  a t t e m p t  t o  c o n t r o l  t h e i r  l a b o r  i n  t h e  d r y  s e a s o n ,  
d u r i n g  which no c u s t o m a r y  o b l i g a t i o n  exis ted.  Three new f o r m s  o f  
l a b o r  o r g a n i z a t i o n s  h a v e  emerged. 
Where men h a v e  l i t t l e  i r r i g a t e d  l a n d  a n d  t h e  h o u s e h o l d  is 
r e l a t i v e l y  p o o r ,  a man on t h e  who le  r e g a r d s  t h e  i r r i g a t e d  p l o t s  
a s  l a n d  f o r  m e e t i n g  h o u s e h o l d  c o n s u m p t i o n  n e e d s ,  t h u s  f r ee ing  h i s  
income f rom h i s  r a i n y  s e a s o n  g r o u n d n u t ,  m i l l e t  o r  sorghum c r o p  
f o r  h i s  own purposes .  I n  e f f ec t ,  h e  u s e s  h i s  wife's 
u n r e m u n e r a t e d  l a b o r  on t h e  r i c e  p l o t  t o  r a i s e  h i s  own p e r s o n a l  
d i s p o s a b l e  income. Where h o u s e h o l d s  a r e  r i c h e r  o r  h a v e  more 
i r r i g a t e d  l a n d ,  i r r i g a t e d  r i c e  t e n d s  t o  be t r e a t e d  a s  t h e  man's 
p e r s o n a l  f i e l d s .  Then h e  h a s  t o  pay f o r  h i r e d  f e m a l e  wage l a b o r  
o r  h i r e  h i s  own w i v e s  and d a u g h t e r s  a t  t h e  g o i n g  market wage 
rate. Where men have  s u r p l u s  l a n d  o r  a r e  p a r t i c u l a r l y  g e n e r o u s ,  
t h e i r  wives ,  d a u g h t e r s  o r  s i s t e r s  may b e l e n t a  p l o t  each  f o r  
t h e i r  own use. 
The o v e r a l l  e f f ec t  h a s  b e e n  t o  i n c r e a s e  men ' s  p e r s o n a l  c a s h  
income a t  t h e  e x p e n s e  o f  women's and ,  t h r o u g h  d i f f e r e n t i a l  
e x p e n d i t u r e  p a t t e r n s ,  h o u s e h o l d  w e l f a r e .  P r o j e c t  g o a l s  and 
a c h i e v e m e n t s  h a v e  been c o n s t r a i n e d  o r  d i s t o r t e d  by: ( 1 )  f a i l u r e  
t o  i n c o r p o r a t e  women's u n i q u e  knowledge ,  s k i l l s  and  experience o f  
water and  soil c o n d i t i o n s  and r i c e  v a r i e t i e s ,  l e a d i n g  t o  s e r i o u s  
p r o b l e m s  o f  d r a i n a g e  and  water management;  (2) t h e  p o o r  f i t  
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between t h e  p r o j e c t ' s  d o u b l e  c r o p p i n g  s c h e d u l e  and  men and  
womenls s e p a r a t e  p r o d u c t i o n  g o a l s  and time management;  and ( 3 )  
t h e  h i g h e r  p r o d u c t i o n  cos ts  i n c u r r e d  by t h e  necessity t o  h i r e  
female l abor  which  had p r e v i o u s l y  been  m o b i l i z e d  th rough  female 
n e t w o r k s  a t  t h e  c o s t  of a meal. 
A s t u d y  by  McMil lan  11983) of Moss i  f ami l i e s  moving from 
t h e i r  home v i l l a g e s  i n  t h e  Cent ra l  P l a t e a u  r e g i o n  o f  Burkina Faso 
t o  t h e  V o l t a  V a l l e y  A u t h o r i t y ' s  ( V V A )  r e s e t t l e m e n t  scheme i n  t h e  
s o u t h  i s  o n e  o f t h e  few d o c u m e n t e d  c a s e s o f  a h i g h l y  c a p i t a l  
i n t e n s i v e  a g r i c u l t u r a l  m o d e r n i z a t i o n  scheme in which  women's 
semi-autonomous  f a r m i n g ,  a f t e r  i n i t i a l  n e g l e c t ,  h a s  re-emerged. 
The s t u d y  also d o c u m e n t s  how t h e  a t t e m p t  t o  s u p e r i m p o s e  a new 
o r g a n i z a t i o n  of p r o d u c t i o n  and c r o p p i n g  p a t t e r n s  h a s  r e d u c e d  t h e  
p r o d u c t i v i t y  of women's time and d e s t a b i l i z e d  t h e  f a m i l y .  
I n  1979, McMil land  found  t h a t ,  i n  t h e  se t t le rs '  home 
v i l l a g e s ,  a l t h o u g h  c o o p e r a t i v e  p r o d u c t i o n  p r o v i d e d  t h e  b u l k  of 
t h e  e x t e n d e d  f ami l i e s '  f o o d  n e e d s ,  a n  a v e r a g e  of 33 percent of 
t h e  t o t a l  area p l a n t e d  was c u l t i v a t e d  as p r i v a t e  f i e l d s  and t h a t  
64 p e r c e n t  of t h e  p r i v a t e l y  c u l t i v a t e d  fields were operated by 
women. She estimated t h a t  15 p e r c e n t  o f  t h e  a rea  p l a n t e d  t o  
sorghum a n d  m i l l e t  and  13 p e r c e n t  of t h e  t o t a l  p r o d u c t i o n  of' 
these crops were on women's fields w h i c h  also a c c o u n t e d  fo r ,  on  
a v e r a g e r  12 p e r c e n t  by a r e a  of m a i z e ,  66 percent of p e a n u t s  and  
g r o u n d p e a s ,  16 p e r c e n t  of rice a n d  a l m o s t  a l l  v e g e t a b l e  
p r o d u c t i o n .  A l though  i n  t o t a l  r e p r e s e n t i n g  o n l y  between a f i f t h  
t o  a q u a r t e r  of t o t a l  f a m i l y  p r o d u c t i o n ,  t h e  o u t p u t  was e s s e n t i a l  
t o  t h e  s u r v i v a l  o f  the p o l y g a m o u s l y  married women a n d  t h e i r  
c h i l d r e n  d u r i n g  t h e  d r y  s e a s o n  when o u t p u t  from t h e  j o i n t l y  
c u l t i v a t e d  f a m i l y  f i e l d s  was e x h a u s t e d .  The women's p r i v a t e  
f i e l d s  also were t h e  s o u r c e  o f  i ncome  f o r  p a y i n g  school fees, 
b u y i n g  c lo thes ,  medical s u p p l i e s  and  c o n d i m e n t s .  I n  a d d i t i o n  t o  
t h e  work on t h e i r  own f i e lds ,  t h e  women c o n t r i b u t e d  a n  a v e r a g e  of 
47.5 percent of t o t a l  work h o u r s  recorded f o r  t h e  j o i n t l y  
c u l t i v a t e d  f a m i l y  f i e l d s  and  a n  a v e r a g e  of 43.5 p e r c e n t  of work 
h o u r s  recorded f o r  men's  p r i v a t e  f i e l d s  (McMil lan ,  1 9 8 4 ) .  
I n i t i a l l y ,  there was no  p r o v i s i o n  i n  t h e  VVA scheme f o r  
p r r v a t e  f i e l d s  f o r  e i the r  men o r  women; it was assumed t h a t  t h e  
h o l d i n g s  would  be  j o i n t l y  c u l t i v a t e d  by n u c l e a r  f ami l i e s  a s  
" f a m i l y  farms." The a g r o n o m i c  r ecommenda t ions  were based  o n  a 
s i x - y e a r  r o t a t i o n  of c o t t o n ,  sorghum, c o t t o n  and  l e g u m e s  ( p e a n u t s  
and  g r o u n d p e a s ) ,  and  a g a i n  sorghum, f o l l o w e d  by a two-year f a l l o w  
o n  each  s u b p l o t .  
i n c r e a s e  i n  t h e i r  u n r e m u n e r a t e d  l a b o r  i n p u t  and  e x p e r i e n c e d  
c o n s i d e r a b l e  h a r d s h i p  i n  m a i n t a i n i n g  t h e m s e l v e s  and  t h e i r  
c h i l d r e n .  By t h e  f i f t h  year  of o p e r a t i o n ,  t h e  r u l e s  had b e e n  
re laxed t o  t h e  e x t e n t  t h a t ,  on a v e r a g e ,  11 p e r c e n t  of t h e  t o t a l  
a rea  p l a n t e d  was c u l t i v a t e d  p r i v a t e l y ,  u t i l i z i n g  8 p e r c e n t  of t h e  
t o t a l  l a b o r  a v a i l a b l e  b u t  t h e  r e l a x a t i o n  r a i s e d  women's c o n t r o l  
o v e r  f o o d g r a i n  o u t p u t  t o  o n l y  4 p e r c e n t  (compared t o  1 3  
p e r c e n t  i n  t h e i r  home v i l l a g e s )  and o v e r  t h e  cash r e t u r n s  from 
p r o d u c t i o n  t o  a meagre  3 p e r c e n t  (compared  t o  15 p e r c e n t ) .  
Women s u f f e r e d  a s h a r p d r o p  i n  income a n d  a n  
Over  t h e  same p e r i o d ,  a l t h o u g h  t h e i r  l abor  c o n t r i b u t i o n  
r e m a i n e d  c o n s t a n t  r e l a t i v e  t o  men's, women's work h o u r s  d o u b l e d  
i n  a b s o l u t e  terms. They were compensa ted  t o  a c e r t a i n  e x t e n t  f o r  
t h e i r  work on t h e  j o i n t l y  c u l t i v a t e d  f i e l d s  by complex  g i f t -  
g i v i n g  a r r a n g e m e n t s  w i t h i n  t h e  e x t e n d e a  f a m i l y .  
O v e r a l l ,  y i e l d s  i n  t h e  VVA scheme a r e a  rose t o  b e t w e e n  two 
and  three t imes t h e  recorded p r o d u c t i o n  i n  t h e  Mossi se t t lers '  
home v i l l a g e s  and  p r o d u c t i v i t y  o f  l a b o r  a l s o  i n c r e a s e d ,  a n  
a v e r a g e  of 0.9 metric tons  of g r a i n  be ing  p roduced  p e r  u n i t  
labor .  However, t h e  o r g a n i z a t i o n  of p r o d u c t i o n  on  j o i n t l y  
c u l t i v a t e d  r a t h e r  t h a n  p r i v a t e  f i e l d s  seems t o  h a v e  had l i t t l e  t o  
do  w i t h  t h e  i n c r e a s e  (McMi l l an ,  1983).  The  scheme was loca ted  o n  
f e r t i l e ,  v i r g i n  s o i l s ;  e x t e n s i o n  a g e n t s  each s u p e r v i s e d  25 
f ami l i e s  and  e n f o r c e d  t h e  r ecommenda t ion  a p p l i c a t i o n  of 
f e r t i l i ze r ,  t h e  u s e  of a n i m a l  d r a f t  and  t h e  p l a n t i n g  of modern 
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seed v a r i e t i e s .  Net a g r i c u l t u r a l  income p e r  household rose t o  
approximately t h r e e  t imes previous average l e v e l s .  
On t h e  o the r  hand, t h e  la rge-sca le  c u l t i v a t i o n  of co t ton  
extended t h e  a g r i c u l t u r a l  year from 7 t o  10 months, s t r a i n i n g  
household food budgets. The absolu te  n u m b e r  of hours worked i n  
a g r i c u l t u r e  rose  s t eep ly  and t h e  time and e f f o r t  spent  on r e l a t e d  
a c t i v i t i e s  such a s  marketing were increased by d i s t ance  from 
p o i n t s  of sa le .  Women's household management became much more 
s t r e s s e d  i n  r e l a t i o n  t o  seasona l i ty ,  access  t o  and va r i e ty  of 
foods tuf fs ,  t ime management, reduction i n  cash incomer and loss 
of s u p p o r t  from members of t h e  extended family n o t  admitted t o  
t h e  scheme. Their loss o f  s t a t u s ,  competence, and autonomy led  
t o  an increased incidence of divorce and a decl in ing  i n t e r e s t  i n  
s tandards  of n u t r i t i o n  and household management (McMillan, 1983, 
1984). 
By t h e  n i n t h  year (19831, t h e  Mossi s e t t l e r s  had abandoned 
many of t h e  agronomic recommendations, an increased percentage o f  
t h e  c u l t i v a t e d  a rea  had rever ted  t o  p r i v a t e  f i e l d s ,  and f a m i l i e s  
more n e a r l y  resembled  t h e  extended g r o u p i n g s  of t h e  C e n t r a l  
Plateau region a s  a d d i t i o n a l  wives and young male r e l a t i v e s  were 
r ec ru i t ed  t o  ease  t h e  labor  burden. The t r a d i t i o n a l  s o c i a l  
organizat ion of production was re-emergingr r e s t o r i n g  women's 
semi-autonomous production. 
The  d i r e c t  e f f e c t s  o f  t echn ica l  change can be  equal ly  
damaging. The National H o r t i c u l t u r a l  Research S t a t i o n  i n  Thika, 
Kenya, backed up by  donor a s s i s t a n c e r  toge ther  w i t h  t h e  longer  
term a s s i s t a n c e o f t h e  I I T A ,  h a s  been deve lop ing  f o r  a n u m b e r  o f  
years  improved bean s t r a i n s  w h i c h  s u i t  both l o c a l  t a s t e  and 
c l i m a t i c  conditions.  The Grain Legume Pro jec t  (GLP) o f f e r s  a 
good example bo th  of ( 1 1  how t h e  a s s u m p t i o n s  o f  t h e  t r a n s f e r  o f  
technology model can undermine women's r o l e s  and t h u s  t h e  
u l t i m a t e  success  of t h e  research  e f f o r t  and (2 )  how a farming 
systems perspec t ive  can lead  t o  g r e a t e r  understanding of women's 
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r o l e s  and i n t e r e s t s .  Two s ta tements  a r e  cont ras ted ,  r e spec t ive ly  
from a sen io r  member of a commercial company which w i l l  be 
involved i n  t h e  b u l k i n g  and d i s t r i b u t i o n  of improved bean 
v a r i e t i e s  and from a farming systems economist working on t h e  
GLP . 
The commercial company o f f i c e r  s t a t e s  (Coombes, 1983) :  
These s t r a i n s  have been subjected t o  var ious t e s t s  
and f u r t h e r  s e l e c t i o n  and breeding have r e su l t ed  i n  t h e  
r e l e a s e  of four  v a r i e t i e s  f o r  commercial mul t ip l ica-  
t ion.  P a r a l l e l  t o  t h e  breeding, agronomy research has 
enabled t h e  p r o j e c t  t o  l a y  down guide l ines  f o r  d i f f e r e n t  
a r e a s  and c u l t u r a l  p rac t ices .  
I n  terms o f  achieving i t s  research and breeding 
ob jec t ives  t h e  Grain Legume Pro jec t  m u s t  be judged 
e m i n e n t l y  successful.... I f  e v e n  a s  l i t t l e  a s  5 percent  
o f  [ t h e  t o t a l  bean acreage3  was p l a n t e d  i n  any one 
seasonr the  seed requirement would amount t o  2 ,500  
tonnes. Actual demand i s  i n  t h e  region of 55 tonnes: 
why? ... A c o s t  o f  Shs .  7 8 0  per  ha i s  a h i g h  i n p u t  c o s t  
f o r  t h e  average sma l l sca l e  farmer. Therefore p r i c e  is  
a constraint.... I t  i s  important t h a t  extension is 
presented a s  a package. T h a t  i s  t o  say, t h a t  farmers  
shou ld  be made aware o f t h e a d v a n t a g e s  o f  u s i n g  n o t  
only c e r t i f i e d  seed b u t  a l s o  of t h e  c o r r e c t  agronomic 
p r a c t i c e s  and of t h e  r e l a t i o n s h i p  of beans t o  t h e i r  
whole farming e n t e r p r i s e  including o the r  crops and 
maize.... For genera t ions  subs is tence  farmers  have 
re ta ined  t h e i r  own bean seed f o r  sowing i n  t h e  
fol lowing season and few ever experienced a t o t a l  crop 
f a i l u r e .  A poor season may fo rce  a family t o  e a t  t h e i r  
own seed b u t  t h e n  it would b e  replenished from t h e  
market. There has  been l i t t l e  incent ive  t o  change t h e  
old system. Beans a r e  not  usual ly  grown a s  a cash 
crop.... T h i s  s i t u a t i o n  of f l u c t u a t i n g  demand and 
s u p p l y  does not encourage farmers  t o  grow beans 
properly.... The acceptance o f  t h e  GLP bean v a r i e t i e s  
d e p e n d s  i n  t h e  l o n g  t e rm on marke t ing  o f t h e  f i n a l  
produce and adequate extension, w i t h  subs id i e s  having a 
temporary e f f e c t .  
The assumption t h a t  both t h e  farmers and t h e  i n f r a s t r u c t u r e  
m u s t  change t o  meet t h e  p o t e n t i a l  of t h e  new technology can be 
cont ras ted  t o  t h e  fol lowing perspect ive,  which assumes t h a t ,  t o  
make a p o s i t i v e  impact, t h e  technology m u s t  be adapted t o  
producer ob jec t ives  and po ten t i a l s .  One of t h e  GLP's farming 
s y s t e m  economists w r i t e s  (Zoebl,  1983):  
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It is n o t  e a s y  t o  g e t  a c l e a r  p i c t u r e  o f  t h e  bean  
P r o d u c i n g  smal l  farmer.... A comprehensive s t u d y  o f  
t h e  bean  g r o w e r  i n  t h i s  z o n e  d o e s  n o t  exist.... F i r s t  
o f  a l l ,  t h e  b e a n  g r o w e r  i n  t h e  a r e a  i s  m o r e  o f t e n  t h a n  
n o t  a women.... F e r t i l i z e r  o r  manure  is  n o t  commonly 
u s e d  on b e a n s ;  t h e  s m a l l  amount  o f  manure  f r o m  t h e  boma 
is r e s e r v e d  f o r  t h e  c o f f e e ,  maize o r  t h e  vegetables. . . .  
The i n v e s t m e n t  i n  p l a n t i n g  seed and f e r t i l i z e r  is d o n e  
fo r  m a i z e ,  n o t  f o r  beans! It l o o k s  a s  i f  t h e  sma l l  
farmer i s  well  aware of what i n  a g r i c u l t u r a l  economics ,  
i s  known a s  maximum r e t u r n s  on r e s o u r c e  i n v e s t m e n t .  
C e r t i f i e d  m a i z e  seeds cos t  much l e s s  t h a n  ce r t i f i ed  b e a n  
seeds.... Hybr id  maize r e s p o n d s  b e t t e r  t o  f e r t i l i z e r  
t h a n  b e a n s  do.... Beans c a n  be  b u l k e d  o n  t h e  fa rm f o r  
p l a n t i n g  seeds, h y b r i d  m a i z e  c a n n o t !  ... It i s  my 
o p i n i o n  t h a t  there a r e  a t  l e a s t  t w o  p o s s i b i l i t i e s  f o r  
GLP seed. F i r s t ,  t h e  farmer c a n  p l a n t  p a r t  of her  
shamba w i t h  b e a n s  a s  a c a s h  c rop .  Second,  c e r t i f i e d  
seeds a r e  t h e  f u t u r e  f o r  d e v e l o p i n g  commercial bean 
g r o w i n g  i n  Kenya. To s t a r t  w i t h ,  GLP seeds h a v e  
e x c e l l e n t  seed c h a r a c t e r i s t i c s ,  and  h i g h  y i e l d  
p o t e n t i a l s  a r e  v e r y  p o p u l a r  among Kenyans.... Most  
farmers a re  aware of t h e  bonus  o f  a n  a t t r a c t i v e ,  
homogeneous p r o d u c t  a n d  p u t  q u i t e  some e f f o r t  i n  
s o r t i n g  o u t  and  c l e a n i n g  t h e i r  b e a n s  f o r  t h e  market. 
I t  h a s  been p r o v e d  by GLP research, t h a t ,  o n c e  a 
c e r t i f i e d  seed h a s  been bough t ,  p r o d u c t  m u l t i p l i e d  on  
t h e  farm can b e u s e d  a s  p l a n t i n g  m a t e r i a l  f o r  a s e c o n d  
and t h i r d  t i m e ,  b e f o r e  t h e  a d v a n t a g e s  o f  t h e  i n i t i a l  
seed d r e s s i n g  and  c e r t i f i c a t i o n  h a v e  been  l o s t  
completely. . . .  P re l imina ry  a s s e s s m e n t s  o f  t h e  l a b o u r  
needed  f o r  bean  g r o w i n g  ... showed t h a t  bean  g r o w i n g  is  
a v e r y  demanding  t a s k  ... r o u g h l y  h a l f  o f  t h e s e  100 
d a y s  are  needed  f o r  cumbersome weeding.... Compared 
w i t h  a l t e r n a t i v e s ,  i.e. coffee g r o w i n g ,  b e a n s  c e r t a i n l y  
do  not  g i v e  very h i g h  returns. Beans need l o t s  o f  ca re  
and  p r o c e s s i n g  a f t e r  h a r v e s t ,  a s  much a s  a n y  h o r t i -  
c u l t u r a l  c r o p I  y e t ,  a hec ta re  o f  f i e l d  beans represents 
n o t  more t h a n  a v a l u e  o f  5,000 Kshs. As a c o m p a r i s o n ,  
1 hectare  o f  p o t a t o  w i t h  a farmer's a v e r a g e  o f  1,300 
kg/ha  s t a n d s  f o r  a t o t a l  v a l u e  of 15,000 K s R s .  Two 
h o u r s  s p e n t  d a i l y  i n  m i l k i n g  and  f e e d i n g  a d a i r y  cow 
g e n e r a t e s  a s  much a s  Kshs 20. Thus,  g r o w i n g  o f  b e a n s  
can be compared ,  i n  a s e n s e ,  w i t h  t h e  cumbersome t a s k  
of f e t c h i n g  w a t e r  o r  f i r e w o o d .  
T h e K e n y a n  g o v e r n m e n t  o v e r t h e  p a s t  few y e a r s h a s t a k e n  a 
number of s teps  t o  b r i n g  women's a g r i c u l t u r a l  roles and  
o b j e c t i v e s  t o  t h e  a t t e n t i o n  o f  a g r i c u l t u r a l  researchers and  
e x t e n s i o n i s t s .  The s p e c i a l  e m p h a s i s  b e i n g  g i v e n  t o  t h e  
e n r o l l m e n t  of women and women's g r o u p s  w i t h i n  t h e  p r e s e n t  
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T r a i n i n g  and  V i s i t  i m p l e m e n t a t i o n  p rogram promises t o  b r i n g  
r e s e a r c h e r s  t o  a c loser  u n d e r s t a n d i n g  o f  t h e  i s s u e s .  
Research r e p o r t e d  by Ay and  Nweke (1984)  d e m o n s t r a t e s  t h e  
close r e l a t i o n s h i p  b e t w e e n  v a r i e t i e s ,  t h e i r  p r o d u c t i o n  
cha rac t e r i s t i c s ,  p r o c e s s i n g  and  women's l i v e l i h o o d s .  The i n t r o -  
d u c t i o n  i n  v i l l a g e s  t o t h e  n o r t h  o f  I b a d a n  o f a  new c a s s a v a  
v a r i e t y ,  30572 from I I T A ,  forced c h a n g e s  i n  p r o c e s s i n g  t e c h n o l o g y  
and  p r o c e s s  i n  f l o u r  p r o d u c t i o n  (Ay, e t  al., 1983). V a r i e t y  
30572 has  a s h o r t  m a t u r a t i o n ,  h i g h  y i e l d  and  v i g o r o u s  growth  b u t  
a l s o  a h i g h e r  water  c o n t e n t  t h a n  comparable  l o c a l  v a r i e t i e s .  
Women s p e c i a l i z i n g  i n  c a s s a v a  p r o c e s s i n g  found  t h a t  when t h e y  
fo l lowed t h e  u s u a l  f l o u r  p r o c e s s i n g  s e q u e n c e ,  t h e  new v a r i e t y  
r e q u i r e d  a l o n g e r  d r y i n g  p e r i o d  a f t e r  f e r m e n t a t i o n ,  t h e  f l o u r  had 
a g r e y  a p p e a r a n c e  which  lowered t h e  market p r i ce  and  i t s  f l a v o r  
s u f f e r e d .  By e x p e r i m e n t i n g  w i t h  methods u s e d  i n  g a r i  p r o d u c t i o n ,  
t h e y  found  t h e y  c o u l d  g e t  be t t e r  r e s u l t s  by p r e s s i n g  f e r m e n t e d  
and  pee led  whole t u b e r s  i n  f e r t i l i z e r  bags ,  t o  remove  t h e  water  
c o n t e n t  b e f o r e  t h e  t u b e r s  a r e  d r i e d  and pounded i n t o  f l o u r .  ( I n  
g a r i  p r o d u c t i o n ,  f e r m e n t a t i o n  is  done  a f t e r  p e e l i n g  and  g r a t i n g . )  
B u t  t h e  a d d i t i o n a l  l a b o r  time of c o u r s e  r a i s e d  p r o d u c t i o n  c o s t s  
and  r e d u c e d  p r o f i t s .  
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C o n c l u s i o n s  
What a r e  t h e  i m p l i c a t i o n s  of  t h e  m a t e r i a l  p r e s e n t e d  here f o r  
t h e  a g r i c u l t u r a l  research agenda  and  t h e  t e c h n o l o g y  d e v e l o p m e n t  
p r o c e s s ?  The i m p l i c a t i o n s  m i g h t  be expressed s u c c i n c t l y  t h u s :  
( 1 )  Because  f o r  mos t  o f  t h e  u r b a n  a n d  r u r a l  p o o r ,  a p a r t  o r  a l l  
t h e  f o o d  consumed i n  t h e  h o u s e h o l d  is  p r o c e s s e d ,  p r e s e r v e d  and 
p r e p a r e d  w i t h i n  t h e  h o u s e h o l d ,  t h e  i n t r i n s i c  l i n k s  between 
v a r i e t a l  c h a r a c t e r i s t i c s  and d o m e s t i c  f o o d  p r o c e s s i n g ,  
p r e s e r v a t i o n  and  p r e p a r a t i o n  t e c h n o l o g i e s  mus t  be i n v e s t i g a t e d  
and  c o n s i d e r e d  a t  an e a r l y  s t a g e  o f  t h e  research process. 
(2) The i n t r a - h o u s e h o l d  a l l o c a t i o n  o f  r e s o u r c e s  ( i n c l u d i n g  l a b o r  
time) a n d  of  o b l i g a t i o n ,  is  t h e  k e y  t o  p r e d i c t i v e  u n d e r s t a n d i n g  
o f  w e l f a r e  effects ,  a t  t h e  i n d i v i d u a l  and  h o u s e h o l d  l eve l ,  o f  
t e c h n i c a l  change i n  a g r i c u l t u r e .  Women a s  w e l l  a s  men make t h e i r  
i n d i v i d u a l  c a l c u l a t i o n s  o f  c o s t s  a n d  r e t u r n s  i n  t h e  l i g h t  o f  
t h e i r  r e s p o n s i b i l i t i e s  and,  a c c o r d i n g l y ,  a r e  l i k e l y  t o  seek t o  
o p t i m i z e  r a t h e r  d i f f e r e n t  q u a n t i t i e s .  There i s  a need t o  d e v e l o p  
a process of  research programming which  a l l o w s  these i n s i g h t s  t o  
i n f l u e n c e  t h e  research agenda .  
( 3 )  W i t h o u t  t h e  a c t i v e  c o l l a b o r a t i o n  o f  b o t h  men and women, a s  
p r o d u c e r s ,  consumers ,  w o r k e r s ,  t r a d e r s  and  p r o c e s s o r s ,  i n  t h e  
d e t e r m i n a t i o n  of t h e  research agenda ,  r e s e a r c h e r s '  work is l i a b l e  
t o  p r o d u c e  o t h e r w i s e  a v o i d a b l e  n e g a t i v e  i m p a c t s  on women. There 
i s  a need  t o  d e v e l o p  a p r o c e s s  o f  research programming which  
s h i f t s  t h e  b a l a n c e  o f  d e c i s i o n - m a k i n g  c l o s e r  t o  t h e  c o l l a b o r a t i v e  
model o f  c o m m e r c i a l  and i n d u s t r i a l  t e c h n o l o g y  d e v e l o p m e n t ,  i n  
which c o n s u m e r s  and  p r o d u c e r s  a s  well  a s  t h e  academic community,  
a g r i c u l t u r a l  s c i en t i s t s ,  and t h e  f o o d  i n d u s t r y  have a d e t e r m i n i n g  
v o i c e ,  b e a r i n g  i n  m i n d  t h a t  i n  t h e  m a j o r i t y  o f  c a s e s  i n  
d e v e l o p i n g  c o u n t r i e s  f o o d  i s  s t i l l  p r o c e s s e d ,  p r e s e r v e d  and  
p r e p a r e d  w i t h i n  t h e  househo ld .  W i t h i n  t h i s  model ,  s p e c i a l  and  
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e x p l i c i t  c a r e  m u s t  be taken t o  ensure t h a t  t h e  d i f f e r e n t  
ca t egor i e s  among t h e  poor a r e  d i r e c t l y  represented. 
(4) The neglec t  of t h e  mul t ip l e  use of biomass i n  t h e  
maintenance of r u r a l  l i ve l ihoods  i n  p u r s u i t  of monocrop commodity 
production i s  having far-reaching consequences f o r  t h e  mass of 
t h e  r u r a l  poor who have few o ther  sources  of l ivel ihood.  There 
is a need f o r  cons idera t ion  w i t h  o the r  agencies,  e a r l y  on i n  t h e  
research processr of t h e  p o s s i b i l i t i e s  f o r  coordinated ac t ion  i n  
sus t a in ing  r u r a l  l ive l ihood p o t e n t i a l  and t h e  imp l i ca t ions  f o r  
t h e  research agenda. 
( 5 )  Technical change i n  a g r i c u l t u r e  can genera te  major s o c i a l  
b e n e f i t s  a t  t h e  same t ime a s  it generates  s i g n i f i c a n t  c o s t s  f o r  
women qua women or  f o r  p a r t i c u l a r  ca t egor i e s  of womenr which a r e  
d i f f e r e n t  i n  k i n d  o r  i n t e n s i t y  from those experienced by men. 
U n t i l  women a r e  recognized a s  s o c i a l  and economic a c t o r s  i n  t h e i r  
own r i g h t ,  c a l c u l a t i o n s  of n e t  s o c i a l  b e n e f i t  a r e  l i k e l y  t o  
cont inue t o  underest imate  gender-related c o s t s  and overes t imate  
t h e  b e n e f i t s .  
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